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Wiv riniiohcii Science roiihcliv 
lioh iMSD is iin inclcfienclcnt 
<icjeiuy the TecleraL Gover h- 
iiienl eslnhiishecl in 1950 to pib- 
iiiole <ih(i <iclvciric e scientific pjby- 
tt'ss in the United States. Tlic 
(•'ouhcldtion does this primarily 
by spohsorihci scichtif]c research 
and hy sUpporlihtJ selected activ- 
ities ill science and encjitieeflny 
tMlucatioii. risr does not itself 
coridncl research. 

I he f biindatibn niakes avv/ards 
lor research iii the sciences and 
eiuiineeriiui. The awardec is 
uh()lly res[K)iisible for the con- 
duct o\ such rese^irch and p^ep- 
ar<Uioii of the results for publica- 
tion: Fhc rotindatic)n, therefore, 
does nol assume responsibility 
lor sticii iindincjs or their inter- 
pteiaiion. 

j lie i'ouncialion considers pro- 
[)osals lor su[)port of research in 
any iield of science, includihc| 
but nol necessarily limited to: 
astronomy, atmospheric sci- 
ences, biolociicai and behavioral 
scit:nces. ciiemislry, cbnipUtcr 
sc iences, earth scierices, cnfji 
rieerinq, inforrnaticni science, 
materials research, inathcmatlcal 
sc ierices. oceahbcjfaphy, physics, 
<ihd social scic.nces: Interdisci- 
plinary proposiils also are eligible 
for c orisidcratlon: 

nsr normally will riot support 
c linical research, including re- 
search on tlie etiology, diagnosis, 
or treatment of pliysical or mental 
(lisease. a[)norinalit^'. or malfunc- 



tion in huniah beings. Using aiii- 
hials or ahihial models of such 
cohditibhs and developing or 
testing drugs or other procedures 
to treat thehi also generally arc 
iibt eligible. PiST does not nor- 
mally support technical assist- 
ance, pilot plant efforts, research 
requli !ng security class[fication, 
the dcvclopmeiit of products for 
commercial marketing, or market 
research for a particular product 
or invention. 

The iSational Science Boarcl is 
llic policymaking body of tlie Pia- 
tionai Science roundation. Its 25 
members, including the Director 
of the roundation, are app>binted 
by the F^'resident, with the con- 
sent of the Senate. Tlie ISoard 
approves new rbundatidn pro- 
grams and grants or cbhtracts 
requiring a total cbhimitrneht of 
more than $2 million or ah ah 
nual expenditure bf hibre than 
$500,000. 

F'ropbsals will be assigned to 
the mbst appibpriate PiSr divi- 
sion or office for review. Before 
they submit proposals, all appji- 
canLs should contact program of- 
ficers for current information and 
otiier lielp. An organization cliart 
sliowiiig inajc3r program areas is 
al the end of tliis guide. 

In deciding which proposals 
to support, the roundation relies 
heavily on tlie advice and help of 
advisory committees, outside re- 
viewers, and other experts to en- 
sure that riSr reaches fair and 
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kn()vvlc(rciciil)lc judtjincilts. These 
sc icntisls, ciigihccrs, arid cdu- 
rciiors cbrnc from colleges and 
universities, nonprofit research 
cHid educational organizations, 
industry, and other Government 
at\eiicies. 

I^ost proposals come to PiSF 
from educational institutibris aiid 
other organizations rather than 
from individuals. However, indi- 
viduals may submit prbpbsals 
under speci^^l circumstances; 
check this giiide and the appro- 
priate prbgrarii brbchmes or con- 
tact the prc^grain of interest for 
details. 

1 he roundnt[on welcomes pro- 
posals on behalf of all quciillled 
scientists and engineers and 
strongly encourages women, 
members of minority groups, and 
the handicapped to compete fully 
in ail of its programs. 

The f oundation also accepts 
proposals for b>asic and applied 
researcli from cbinmercial firms, 
and it especially vvclcbmes those 
from small businesses that have 
strong c:apabilities in scientific or 
crigiheerihg ft^scarch. riowever, 
risr does hot wish to substitute 
f ederal support for normal coin- 
hiercial investment in research 
or to compromise the role of 
educational institutions, where 
research mnkes a special coritri- 
iHJtion to science and engineering 
education. (F^or Information of 
interest to small businesses see 
chapter 1, X)ther Activities. ") 

The roundatibri encourages 
collaboration between industry 
and university researchers, and 
between industry and State and 



locai governments. Simliarly, 
broader efforts through Industry 
associations, groups of compa- 
nies, or professional societies 
may be supported. Contact the 
appropriate program for InTor- 
Miation and guidance before pre- 
paring such a proposal. 

Awards may be made in re- 
sponse to both solicited and un- 
solicited proposals, ridrmally, 
those that are hot solicited re- 
quire cost-sharing or joint futiding 
between PiSr and the awardec{si. 
Awards Tor solicited proposals 
may provide for payment of all 
costs. Proposals in response 
to specific program announce- 
hiehts are considered solicited 
(>hly wlicn the announcement so 
Indicates. 

Experimental, developmental, 
or research projects supported 
by iSsr under awards to profit and 
nonprofit organizations v^ill cbiv 
tain provisions consistent with 
Sections 202-204 of Title 35 of 
I he United States Code (cbhi- 
monly called the Bayh-Dble Act), 
the Presidential Mehibranduhi of 
2- 1 8-83, "Qdvcrrimeiit Patent Pol- 
icy," and the rbuiidatiori s patent 
regulation published at 48 Tec/- 
cral HegLster 19860, 5-2-83— 
unless the fbinidation deter- 
mines that sbnle other provision 
wbiild better serve tfie purposes 
of the Act or the interests of the 
United States and the generai 
pijblic. 

The riational Science F^ounda- 
tidii looks forward to using and 
integrating the resources of all 
institutions in the support oFsci- 
ence and Its contributions to the 
society and the Piatlon. 
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Ir> Older t() jiicnidc iov llio iiur 
«Hi(l i*cjUil<U)lc sclcclio!! of Ihc 
inosl Hum it()fi()us research pro- 
jl'c Is for sij|:)[M)rl, Ihe PiatkMUil 
S{ ieilc e roUiuUition litis cstab- 
lislU'd c ritcrui lor tficir rcnirvv 
jMd r\'<iliuitU)n. rfirsc critcrja 
«ne nir<iiit to be upplicd to all 
rcsciirc h pr{)[)os;ils in a balanced 
«ind judicious nuinncr; accordinq 
to tfie olSjcctivcs and content of 
cacli [>ropos<il; Four criteria for 
tlic selection of research projects 
in tfie national Science Founda- 
tion arc listed below, togetlier 
with the elements that consti- 
tute eac.li criterion. 

1 . Conipctcht fyrrTornmtVcc of 
tlw rrsccirch— This criter- 
ion relates tc) the capability 
of Mie itivesticjatdrls), the 
tec hnical sdUhdncss dfthe 
prdpcxsecl apprdach, arid the 
<idec]uacy dfthe institutid lal 
resdUrces available: 

2. hJttitisU merit of the re- 
sea/c/i — Tliis criterion is 
useci to assess the likeli- 
liood tliat the research will 
iccui to iiew discoveries or 
fiiiulaiTicntal advances with- 
\n lis field of science or 'Ti- 
qlhceriiici, or have substah- 
lial impact on progress in 
that field or in other scieh- 
tif U: arid ctlgihcef :ng fields. 

5: tlUliU) or rc/enance of the 
K*.sra/( /i— This criterion is 
useci to assess tlie likeli- 
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hdod that the research cail 
contribute to the achieve- 
nlent df a yoal that is ex- 
trinsic or In addition to that 
of the research field itself, 
and thereby serve as the 
basis for new or improved 
technology or assist in the 
solution of societal prob- 
lems: 

4: tffect of the research on the 
infrastructure of science and 
engineering — This criteribn_ 
relates to the potential df 
the proposed research to 
contribute to better urider- 
standing or i m p rove n\e n t 
of the qualify distributidri, 
or effectiveness dfthe Pia- 
tibn's scientific and erlgl- 
heeririg research, educa- 
tldp, and itiaripdwcr base. 

Criteria ( 1 1, (2), aVld (3) consti- 
tute iih integral set that is applied 
in a t:)alahccd way to all research 
prdpdsafs according to the objec- 
tives and content of each pro- 
posal. Criterion ( 1 ), competent 
performance; is essential to the 
evaluation of tlie qtiaiity of every 
^-esearcli proposal. The relative 
weight given criteria (2j and {5) de- 
pends on the nature of the pro- 
posed research. Criterion (2j, in- 
trinsic merit, is emphasized in 
evaiuaiing basic reseaich propos- 
als, wliile Criterion (3), utility or 
relevance, is stressed in evalu- 
ating applied resear h prdpds- 
als. Criterion (3) al<o relates to 




CRITERIA 
F0R THE 
SELECTION 
OF RESEARCH 
PROJECTS 



I 



rilcjioi (iOtilorlcntcci dctlvitics tluit 
tin* l"t)iiri(itUi<)ii ( cM iics out, such 
AS lli()Sf (liicrtcci iit iinproviiK] 
Ihf kiunvicdcic l)cisc iiin' rrlyintj 
S(ictK C <Hici ti:c ^^^i'^y' 
lut tlioiinci intcnuitioncil f vjpcm- 
tioii 111 science cinci cnc^' jeciiiiy, 
ami <ui(iiessin(j tiivds of mitioncil 

Ciiieiioii i4), ellcct on the iii- 
ii.jsti U( lure ol science iind enqi- 
lu-eiintt [x rniils llie evaluiitioii of 
i(. se.ir( ti [)ro[)ostils in terms of 
their [)otenUti! lor iniprovihcj he 
sc ienlllu iihd enciinecriiig enter- 
prise tiiid its eclucntibncil cictlvi- 
ties ill \v<iy^ t)ther thUh those 
en( t)hipcisseU by the first three 
ciiteri.K liu luded under this cri- 



ierion cire ciiiesdohs reUitiiici to 
scientilu cihd eh(]iiiecrihy peM- 
sonnel, Including participation 
ol women and niihbritics; tlie 
distrit)utlon bj resbiirccs with 
respect lb ihstitutibiis and yeb- 
(.jraphlcal area; sliiniilatibn of 
c|iuility activities in inlpbrtant 
l:>ut underdeveloped fields; aiid 
the use of iiiterdiscipllnary ap- 
prbaches tb research in appro- 
priate areas. 

Any specific criteria that apply 
to individual prbgranis, vvhile 
failing within the general criteria 
presented in this section, arc 
contained in relevant prbgraitl 
iinnounceniehts or scilicitatibns. 
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of research projects 
:a is aimed at devel- 
idamental understand- 
ihysical laws that gov- 
verse. Research results 
c knowledge uhderly- 
pT the future techhb- 
::Ibpr7iehL5 upon which 
Vtmc arid social well- 
►chds. Tfiose results 
much of the iritellec- 
pihhihg for the bidldg- 
idral, and engineering 
id provide many of the 
istru merits and tech- 
cded for progress in 

5. 

arc supported across 
ipcctrum from basic to 
search: Support may 
fforded for research 
s, symposia, publica- 
monographs, confer- 
purchase of scientific 
for research purposes, 
uction of specialized 
icMlties. 

casbriable assurance 
rn support for con tin- 
cts of high scientific 
iirig may be provided 
i of up to 60 rtlbriths 
hcrehiehts, contingent 
^liability of the funds 
ry progress of the 
support is for 
"56 months: 
ng a proposal 
^ consult the 



brochure Qrahts for ScVenUfic 
and Ehglheennig Research (riSF 
85-57) for guidance in preparing 
the applicatibri. The brochure 
shbws a recbrririiended Torriiat, 
but standard applicatibri forms 
are hbt reqUir'ed. 

EligibUUij 

Scientists initiate research 
proposals, which are usually sub- 
mitted bri their behalf by their 
erUplbyirig institutions. The Foun- 
dation welcomes proposals by 
organizations on behalf of all 
quaUfied scientists and engi- 
neers, and it especially encour- 
ages those initiated t^y female 
and minority group researchers. 

The most frequent recipients 
of support for basic scientific 
research projects are colleges 
and universities and nonprofit 
research brgariizatibris. In spe- 
cial circumstances, as rioted iri 
this Guide's Iritroductibri, grants 
also go to bther types bf institu- 
tions arid to individuals. Iri these 
cases, prellmiriary inquiry shbuld 
be made tb the appropriate pro- 
gram bfTicer before a proposal Is 
submitted. 

Support may be provided for 
projects Involving one ^ore 
scientists. Awards are made for 
projects in a single discipline 
and for those that cross or merge 
disciplinary lines. 
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December of that Hscdl year. 



Subhiit proposals at any time. 
Allow at Least six months Tor proc- 
essing. Proposals to be funded 
ill a particular nscal year (ending 
September 30) normally should 
be received by iSSP no later than 



ror More Information 

Contact the appropriate di- 
vision director, Piatiohal Sci- 
ence rouruiation, Washington, 
D.C. 20550. 



A reas of Research 

• Classical Analysis— Proper- 
ties and beliavior of solutions of 
ordinary and partial diprehtial 
equations; approxImatLbhs and 
special functions; analysis of sev- 
eral complex variables; singular 
integrals, Hardy spaces and BMO,; 
KIcinian groups and functions of 
one complex variable; real anal- 
ysis: 

* Modern Analysis — Histori- 
cally based on the study of classes 
of functions endowed With special 
abstract geometric and algebraic 
properties; this research how in- 
cludes linear and ribhliriear func- 
tlonai analysis; representation 
theory and Lie grbUps; abstract 
harmonic analysis; geometry of 
[3anach spaces; operator theory 
and operator algebras; ergodic 
theory and dynamics; operator 
difrereritial equations; mathe- 
matical physics; and measure 
theory. 

• Geometric Analysis — Tihite 
planes; convex sets, arid related 
geometric topics; differeriUal ge- 
ometry and its relation to Lie 
representatiori theory, to dynam- 



ical systems theory, and to global 
analysis and analysis on mani- 
folds. 

• ToF>olo^ and Fouridatibris— - 
General topology, algebraic td- 
polo^, manifolds arid cell com- 
plexes; mathematical logic and 
foundations of set thebry, includ- 
ing proof theoiy, recursion theory, 
and model thebry. 

• Algebra arid MUmber Theoiy— 
Algebraic sets and their special 
transformatibris; algebraic struc- 
tures such as groups, rings; alge- 
bras and fields; combinatorics 
and gra ph t h ed ry , 1 i n ea r a I ge b ra ; 
algebraic geometiy; algebraic and 
analytic humt>er theory, includirig 
quadratic forms^the developmerit 
bf algebraic techniques to ariswer 
questions raised in other areas 
of mathematics and science. 

• Applied Mathematics— Mod- 
eling and analysis (both analyti- 
cal and computatibhal) td ob- 
tain insiglitrul predictidhs about 
problems arising iri the physical; 
biological, arid erigineering sci- 
ences. Areas bf interest jnclude 
operations research; mathemat- 
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j)tnsi(s: sysK^iis .iiic! contiol 
llU-oiy; iuiiilysis; iUiicI; 

si)ii(l, niul conlinuuni nice liciiiics; 
tirui conipuliitioiial nicitlicnuUies 
.itu: uiincriciil dnniysis. 

• ot.itistics and Probability — 
Sl.Uistics is tiu: study of inctliocLs 
i() collcH t; oicinni/c, cind diicily/c 
cLUd so ns to uncover fundd- 
nuMiliii nitithcniciticcil iclntion- 
sliips iHiiotui scvcicil Vciriiiblcs. 
M.ijor siihMc:lds include e,\peri- 
niciU.ii desicin, [)nrnnielric iind 
rionpji<irnc-lric inlercnce, rdbust- 
!u ss, decision theory, sequential 
tiricilysis, niuUlvdr in tc iinn lysis, 
ciiid stcUisticnl cornputiiici. 

l'r()bcil)ilit^ theory provides Usc- 
iul ni.itlieninticnl hibdels nild is 
the bMsis of stiitisticnl li .ison 
inq. It Is coin erned with the study 
ol plienomeriii lhilt nre riiiidoin 
.or riiodeied cis riindotl^ bcCcUise 
ol iru ottiplete understtindinci: 
Mcijor subdelds Include Markov 
processes, probtibility on Baneich 
sp.u es, limit theorems, intcract- 
Inq pai tide systems, applied protv 
ability modeliruj, and stochastic 
[)r(K esses: 

• Special Projects — Modes ol 
sn[)[)ort cirtierent from tlie usual 
researcli proiject, includinci, for 
c:\tiniple, vvorkinci research ses- 
sions (conferences, symposia, 
<r:oljociuicK s[)ecial years, etc.), 
research institutes, arid the fbl- 



iowMUi tliree subprotjrahus: 

lU'fliotnU Coiifcrcin cs. Operated 
by the Confbrcncc Board of the 
MtitlieriiaticaJ Sciences, these 
c:onfere!ices reatuie a principal 
speaker who gi^ es 10 one-hbiir- 
lalRs oh a subject duritlcj a week- 
lorn\ sessiori. 

SiirtUiJlc i ()ty}pUUn(l HcsCcinU 
/:c/nip/7je/H m Ihc MiKhcnuUkui 
.S( rent es. Mbderatc grants for 
conlputirig equipment bcnellt 
qtbUps of researchers of out- 
standing quality and high pro- 
ductivity whose work has been 
seriously impeded by the lack of 
Ciiniputinq facilities: 
MutUinmitiCcii Sc icin cs rost- 
(lortoriU Hcsciin h rclUnvshlps. 
These qo to appioximatcly 30 
new fciuVws each year. Tenure 
piovicies a research iiistructdr- 
shlp o[:)iion. 



KUflibiiiti] for rriiawships 

Mathematical Sciences Post- 
doctoral Research PeMowships 
will be offered only to persons 
who ( 1 ) are citizens or natlonais* 

' j ju* UMrii rMtiOriiii ot Uu" Uiiitrd 
si.iU's (rosic^n.itos <i ( iti/t'ii oMIu- Unitt'd 
Si.jU s in <i ruiiivt^ rc-si(k'rit til <i pnssi'.s- 
suiii of tin: Unitoci Stjttvs sik Ii jsAiru'ri- 
( ,111 S.iiiio.i. It (lot's luit IcfOr t() <i ( iti/iMl 
()j .niotJuM (.(Hiiitr> who ji.is <ip[)lii'(i for 
it.s. ( iti/i-risliip, 



of the Uriited States as of Janu- 
ary I. 1984; (2) will [lave earned 
by the beginning of tlieir fellow- 
ship tenure a doctoral degree m 
one of the mathematical sci- 
etice5:i listed above or have had 
research training ana experi- 
ciice equivalent to that repre- 
sented by a Ph.b: degree in one 
of those fields; (5) will have held 
the doctorate for no more than 
five ye<irs as of January 1, 1984; 
and (4) will not previously have 
held any otlier PiSP postdoctoral 
fellowship. 

[Cacli applicant will he required 
t(^ submit a research plan Tor the 
tenure period requested. The 
fellowships are designed to sup- 
port neidier tlie prefxiratidn of 
pr ior researeli results for pUblicii- 
tion nor the writirig of textl)ooks. 



DciuUVncs for FcMoWsfups 

Ariticipated cleaclline for sUb- 
nilttrng a[iplicatioiis is i)ecein- 
ber 3, 1 983. 



f or More Infortyizi tion 

Contact the Progiam Director 
for Special Projects, iMatliematl- 
cal Sciences SecthMi, Piational 
Science Pouridation, Washihgtdh, 
20550. (202) 357-9764. 
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Gbrriptiter Research 



• Theoretica[ Computer Sci- 
ence—Theories of cotTiputation 
tiiKl IbrmaHunguages; computa- 
tioHcil coinplcxjty; anaiysis oral- 
goritiims; theoretical models Tor 
computation; and other theoret- 
ical problems concerned with 
the foundations ofcomputer sci- 
ence: 

• Software Systems Science— 
Conceptual basis for the specifica- 
tion of future software systems 
and the rie:cessary experimerita- 

^tion with such systerris, includ- 
ing advanced prbgrammihg lan- 
guages arid bptimizirig compilers; 
Functional arid relational specifi- 
cation; program trarisTorming 
systeriis; systehis to verify and 
prove the correctness of pro- 
grariis; study of the concurrency 
of bperatidhs; discovery of new 
algorithms and improved meas- 
ures of effectiveness of known 
algbrithnis. 

• Software Erigirieering— The 
structure arid design process of 
cbriiputer sbftware, especiaMy 
veriRcatibh, testihg, portability, 
reliability, and human interfac- 
ing tb hunlerlc and nonnumcric 
sbftware systctm: Areas of em- 
phasis Include program valida- 
tion and testing, software tools, 
and human factors in software 
design and use. the program 
also supports research in com- 
putatlonally oriented numerical 
analysis, the design arid cbri- 
struction of high-quajity pbrtabje 
software for scientific research, 
and experimerital implementa- 
tion wliere that is ah integral 
part of the research. 

• Iritelligerit Systems— Com- 
puter-based systems that have 



some of the ciiarcictcristics bf 
human intelligence. Kelevaht 
areas iriclude pattern recbghl- 
tibh, image processing^ computer 
visibh, Knbwiedge representation, 
problehi solving, natural language 
uriderstahdihg, thedreiti prov- 
ing, and areas related to the auto- 
iTiatic analysis and handling of 
cbmplex tasKs. 

• Cbrtlputer Systems I>€sign— 
P'rlhciples bf computer systems 
design relating to the structure 
of computer syste^ns or the pro- 
cess of systems design. Topics 
Include, but are not limited to, 
computer system architecture, 
distributed computer systems, 
integrated hardware/software 
systems, perforiTiance measure- 
ment and evaluatibri, fault-tol- 
erant systems, logic design, cbm- 
puter graphics, niari-rriachirie 
interaction, arid VLSI design 
methodology. The scbpe bf this 
program includes experiiriental 
implcriientatibh where that is an 
iritegral p^rt bf the research. 

• Cbbrdiriated Experimental 
Research— Support to establish 
and ehharice experitnental re- 
search facilities, a kJ technical and 
professional support personnel, 
and allow necessary iTiaintcnance 
of the faciljties: Support is also 
possible for large multUnvesti- 
gator projects in experimerital 
computer research of a scale 
not possible under regular prb^ 
grarns. Grants are expected to 
have Five-year duratioris, flote: 
DeadUne for profyosals Is Sep- 
tember 15. Ani^ received after 
Umt date wlU be returned. 

• Special Projects — Genera! 
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tiluj s[)i.*( iali/c:(i projects fbcUs- 
irut, (or exaiiiplc. on sc^cictal is- 
sues ir) c.oriiputcr science, iriclUcJ; 
irui piivacy and security, Icqal 
aspects ol cotiiputing, and social 
<ui(l ecoiioriiic iriipact; new direc- 
tions in cc)riiputer science and 
apj:>liciUiojis, iricliRlihci cottiputer 
networks, diitat:)ases, and data- 
hcjst: tllahaclenlent; computer- 
l)<Ksecl jiiodeliruy and other topics 
o( spe( ifil interest in computer 
sc ieiic e. 

Cbrnputcr Research Equipment— 
Suppoj I (or the purchase of spc- 



eial-purpcxse i^qulprticnt for coni- 
jniter researcii: Tunds for main- 
tehance durincj the first year oi 
operation may also be requcstecl. 
The equipment should be neces- 
sary for the pursuit of specific 
rcsearcli projects: it must be 
needed by rnore tlian one project 
and must be the kind of equip- 
ment that would be difficult to jus- 
tify for one project alone. The total 
cost must be at least $10,000. Sig- 
nificant cost-sharing is required. 
note: Deadline for proposals is 
December 15. Proposais received 
nfier thai date iviil be returned. 



• Elementary Particle Physics- 
States of rTiatter and their prop- 
erties and Interactions; data that 
(.an be compared with theoreti- 
cal models and ideas aboiit the 
nature of the subitlicroscopic 
world. Support goes primarily to 
university croups to conduct ex- 
[)erihienlal research at the major 
acceleratc^r centers at nationaj 
lat)oratorics or at specialized 
uhiversity-bascd or university- 
ainilated laboratories. 



• Intermediate Energy Piudear 
Physics— DyViaiTiics of nuclear 
and nucleoli excitations and nu- 
clear reactions, studied with prl- 
maiy and secondary beams from 
accelerators witli energies greater 
than about 100 MeV; roles of ex- 
citecj meson states in nuclei; basic 
Interactions and furidariierital 
symmetries Investigated at the 
interface betvyecri partlcle arid 
nuclear physics. The program 



supports national facilities and 
Ijser groups. 

• huctearPhysks— Structure 
and dynamics of nuclear matter 
and reactior7S among nuclei stud- 
ied with llglit and heavy ions frorii 
n variety of accelerators arid with 
neutrons. Emphasis is dri the 
study of universal symmetries 
and conservation laws rele^nt 
to strong, electrbmagrietic, and 
weak iriteractidris as well as the 
bulk properties of nuclear matter. 
Interdisciplinary efforts arid appli- 
catidris to other fields are also 
important cbrtipdrients. 

• Atomic, f^dlecular, and Plas- 
ma Physics— Properties and [nter- 
actidris of particles at the atornic 
molecular, and more cprnplex 
aggregation levels In which the 
atomic characterjstjcs dominate. 
Specific interests include meas- 
urement of precisely defined 
states of atoms and the Interac- 



Physics 
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Chemistry 



lion o\ these stiites witli other 
such atoms; iormatidn and prbp- 
erlies oi highly perturbed elec- 
tronic cbnfiyuratiohs In light and 
heav^' atoms; study of the cbin- 
plex states forhied diirihq close 
collisibhs of heavy atot s; ultra- 
precise ilicasUrchichts of atomic 
propeilics to verify basic theories 
and find expressions of new physi- 
cal laws; general and cdllisidn- 
free plasnlas. 

* Thebretieal Physics— Quan- 
titative hypotheses to interpret 
results of experimental physics 
and to suggest new directions 



• Structural Chernistry and 
Thermbdyriamics — EqUilibriUhi 
and tihie-depehdeht thefmbdy- 
iiamics arid statistical mechan- 
ics; riiacrbscbpic prbperties bf 
inatter; iritcrniblecular interac- 
tibiis in condensed phases; prop- 
erties bf cbllbida[ systems and 
surfaces; high-ternperature chem- 
istry; new methods for structure 
determination; measurement and 
interpretation of the geometrical 
parameters of chemical species 
by spectroscopic and difTractlon 
metliods. 

• eherrilcal Physics — Develof)- 
mcnt of a general chemical theory 
to aid in the design arid iriterpre- 
tatlon of experimental studies; 
chemical studies bf sirigle cblli- 
slons bf atbriis arid riiblecUles; 
ncquiririg arid iriterpretirig data 
on the interactibri bf radiatibh 
witli atbriis arid inblecUles; study 



for research bri the properties of 
physical systehis frbrii quarks 
arid nuclei tb stars. Eriiphasis Is 
bri particle, hUclean and atomic 
theories. 

* Gravitatibnal Physics — As- 
pects bf the explosive creation 
of the universe, its present dy- 
namical evolution, and Us ulti- 
rivate fate; strong gravitational 
fields of X-ray sources, neutron 
stars, and black holes; fine de- 
tails of weak gravitational fields; 
gravitational radiation; gravita- 
tional interaction with quantum 
mechanical systems. 



bf eiier^ transfer within arid be- 
twceri individual molecules. 

• Chemtcal Dynamics — Corre- 
lations and generalizations rejat- 
ing molecular structure, energet- 
ics, and reactivi^; characterization 
of transient intermediates pro- 
duced In reacting systems, and 
elucidation of their roles in pro- 
aucing chemical change; influ- 
ence of chemical erivirori merits, 
catalysts, and energy sources bri 
rates and products bf chemical 
reactibris; kinetic studies tb de- 
velop general laws arid theories 
in cheriiistry; iriribvative tech- 
niques arid Instrurrieiits tb study 
reactivity; ruridamerital rate data 
for use iri allied discipliries. 

• Chemical Analysis— new or 
Iriiprbved methods to analyze 
all forms of matter in all media^ 
analytic procedures that couple 
novel chemistry with advanced 
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i 1 1 s 1 1 1 1 r 1 1 o 1 1 1 « 1 1 i c ) r 1 ; c c ) r 1 1 [)rc 1 1 c r 1 s i\,'c 
tijiprbiic.lics to the cMaractcriza- 
tic)ii c)l cc)rijj5lc\ riuitcrials. 

• Synthetic Iribrgahic arid Of- 
c|anbhietallic Chemistry — Picw 
c)rcj<ir1brilctalllc and indrganic 
cbrllpcnnuls; nXcUion of sniall 
Miolcculcs; fuels and t)ioininictic 
nuKlcIs; inoryanic conipounds in 
rhcniothcra[5y and plant and ani- 
nial niitrUic)n; ernvironniental im- 
[)ac ts of heavy ions; synthesis of 
iM(irc;ariic substances and mate- 
rials iliat liavc useful catalytic, 
dec iriciil; and tlicrnuil properties. 

• Synthetic Organic and Piat- 
ural Products Chemistry — Prep- 
artition. c.liaracterization, and 



• Solid-state Physics — Experi- 
rneiitiil researcfi on metals, semi- 
conductors, and insulators in the 
c rystalllrie st^Ue, tiie amorphous 
state; and intermediate states 
of disorder involvinq studies of 
pliase transitions and electronic 
riUKjnetic, and lattice structures 
and tiieir excitations. Important 
areas Include studies of physical 
plienomcna at surfaces, at inter- 
faces, and in microsystems; pho- 
ton, electron, ppsitrpn, ion, and 
neutroii scattering from solids; 
transport properties; resbriarice 
studies; arid hbhiinear phehbni- 
erici. 

* Sblid-State Chemistry— Ex- 
pcTihlental research on design, 
synthesis, arid high-yield prepara- 
ti()ri of new rriatcrials for emerging 
science and technology; chemi- 



striictural riibdincatibii of or- 
cjariic cbriipbunds from plant, 
aninial, and human sources and 
Monbiological syntfietic com- 
pounds; developrtient o^Jiighly 
efficient reagents an^d methods 
to synthesize compounds for 
use in medicines and agricul- 
tural chemicals; design and syn- 
thesis of theoretically iriiportant 
compounds to test theories of 
structure and bonding. 

• Chemical Instrumentation — 
Aid to universities and colleges 
in acquiring major items of 
multiuser instrumentation es- 
sential for better rundamental 
research In chemistry. 



cal reactivity of; vc^ithin; and upon 
solids; ncvj methods of solid-state 
synthesis; and physical proper- 
tics of solids. Relates chemica! 
composition and structure to 
cherTiical reactivity and to such 
physical properties as chernlsdrp- 
tlbn, defects, electrical conduc- 
tivity, rn ass transport rriagrietisrn, 
rcactlbri Rlrietics arid rriechahisrri, 
and chemical stabili^. 

• Lbw-TerriperatUre Physics — 
ExperirTieritai research bri cbh- 
derised rriatter that requires low 
arid/br ultra-low temperatures, 
arid the study of phase trans tlons 
and critical phenomena; the oc- 
currence and nature of super- 
conductivity among ordered or 
disordered alloys and com- 
pounds; nonequilibrium super- 
conducting properties of weak 



Materials Research 
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link .iiui Ji)s>'i)lis{)h inihc linh clc- 
\i( I . sui)oi|luicl pic)p(!rties ()f Ujc 
is()tt>}>cs ()( licliiirii; «iMcl these 
ciiK* u UileU [)hen()rneniJ «is they 
pert<n*ii to systeriis ol teclUcecl cli- 
iiiensi()n<iiity tiricl recllicecl Ciys- 
Itilliiie peHec:lic)!l. 

• Cbhciehsed Matter Theory— 
IhecMetit cl! rosccirch on corr 
denseci inntter, involvincj studies 
1)1 phiise tunisitiorrs and critical 
plHMMHneiui: Kinetics of con- 
ciensrd nicUtcr systems far from 
ecjuilil)iiiinv elementary excita- 
liiMis, iii e.ii jiid nonlinear lattice 
dyiiamics; defects, stirfaces, elec- 
lionic iind magnetic states, trans- 
[)orl and c)[5licaj properties, and 
nutcroscopic qutintum proper- 
ties suc h <js superconductivity 
«jnd superfiiiidily. 

• Metallurgy— Theoretical ^irid 
e\[H:rimcMital iiivestigatldns to 
determine tiihdii mental struc- 
ture; [)roperty relations and [mc- 
dic.tive hefiavior of C!>'stiillir1e and 
amor[)hous inetallic systems in 
vvirious eiiviroiinienLs; corrosion, 
erosion, al)r<lsicMl, and wear phc- 
hoiiiethi; riuKjiRcation c)f surface 
and iiear-surface structure by 
ion Implantntion and relation- 
ship t() properties; nucleation and 
growtli; kinetics of liqtjid-soiid 
aiid solid-solid phase transforma- 
lioirs; sollciificatioii phenomena; 
conrpuler stticjies of phase equl- 
lij)ria, grnin boundary, arrd Inter 
facial phenoinena; clustcrihc^ 
orcieriiKt and segregation, effects; 
fundainental aspects of creep, 
fatigue, tuid fracture processes; 
iioiiliiiear aiielastic behavior of 
nu-tallic systems; derormatibh 
rTiechaiiisins. 

• Ceramics — Research on fun- 



(i<ini< ntcii [)ic)[)eriics of ceramic 
ni.iterials, inc.juding gUiss; gr<iplv 
it( ietrac:tory oxides, nitricjes 
and cart)icjcs, anci otlier inor- 
ganic cc:)m[K)unc!s; deformation 
anci fracture mechanisms of 
ceramic materials In severe 
environments; corrosion, ero- 
sion, anci wc!ar; basic (electrical, 
magnetic, and optical proper-, 
ties, rundamcehtal properties of 
semiconductors, with special 
emphasis on prc^cessihg arid 
characterization. 

• Polymers — Research on the 
fundanientai behavior of syn- 
thetic macromblecules and the 
complexities resulting from their 
large size; synthesis of ncvv pibly- 
mers of high molecular weight 
and precisely defined striicture: 
characterization of thee chemical 
and physical striJcture of poly- 
mers; molecular arrahgcmehts 
iri ^iriibrpiibus and crystalline 
polytTicrs, and In their mixtures^ 
tnacrbmolecular chain dynamics 
and relaxations; molecular char- 
acteristics and thcjr relation to 
mechanical, optical, transport, 
surface, anci solution properties; 
thec^retical treatment of macro- 
molecular behavior. 

• Materials Research Labdra- 
tbries— Major ihterdisciplihary 
laboratories designed to cohiple- 
hieht ihdividlial research funding 
by uhdertakihg programs of a 
scbpce or complexity not nor- 
rnally feasible under traditiorTal 
sijppdrt. Essential activUies in- 
clude the development and op- 
eration of central experimental 
facilities for the joint use of fac- 
ulty and students, major coop- 
erative research programs in inv 



poitaiii inaterials prbt)lehis c)r 
prc)t)lem areas, ahcl seediiig of 
hovel concepts eiiid ideas iti 
iii'Uerials research. 

• rSational Magnet Labora- 
tory — Maintains and cjperates fa- 
cilities for providing e,\tremely 
high magnetic fields, develops 
new and improved magnets, arid 
carries out research using high 
magnetic fields. The magnet fa- 
cilities arc available for ex per i- 
hients l:)^ visiting rese^ircher;. and 
riML staff. 

• Syrichr'btrbri Radiatibri — 
Support for the syhchrbtrbh ra- 
dicitibri racilities at Wiscbhsin 
and Cbrricll. This gives qualified 
users engaged in studying all 
fbrms of matter an extremely in- 
tense source of continuous elec- 
tromagnetic radiation rcacliing 
into the far ultraviolet anci X-ray 
rcgicMis of the spectrtirTi. 

• Small-Arigre Scattering — Sup- 
port tb malntairi a capability at 
OaK Ridge Piational Laboratory 
for small-angle neutron and X-ray 
scattering from materials: tJsers 
also develop the stale of tlie art 
in small-angle scattering. 

• Instrumentation for Materials 
Research— Support for multiuser, 
multidisciplinary instrumentation; 
instrument and technique devel- 
opment; major equipment that 
normally would be handled by a 
single program but costs more 
than $2baodd; closed-cycle he- 
lium liquefaction systems; re- 
search facilltic^s at Arizona State 
(electron microscopy), Montana 
State and University of Mihriesbta 
(both surface! science). 

Tor more ihrbrmatibri bh the 
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ricUiiMuU User riicililics and Kc- 
tjioricU InstrUnicntation J^cicili- 
tics. coiltjct thcitt as follows: 

Corricll Migh-Encrgy Synchro- 

trori !5ourcc 
VVilsi)?i Laboratory 
Conicll University 
Ithaca, iSewYork 14853 

(607) 256-7 163 

VViscoiisiii Synchrotron F^adia- 

tion Center 
University of Wisconsin- 

MadiscMi 
3725 Schiicidcr Drive 
Stbucihton, Wiscorisin 53589 

(608) 873-6651 

riational Center for Small- 

Angle Scatterliig Research 
Oak Kidge riational Laboratory 

P: O: Box X 

Oak Ridge, Tennessee 37830 
(615) 574-5232 



rrancis ISitter riational Magnet 

Lcibbratbry 
Massachusetts Institute of 

Techflolotiy 



170 Albany Street 
Cambridge, Massachusetts 

02139 
(617) 253-5517 



Regional racility for High- 
Resolution Electron 
Microscopy 

Center for Solid-State 
Sciences P5B-255 

Arizona State University 

tempe, Arizona 85287 

(602) 965-6459 



Rcgibrial racijity for Surface 

Analysis 
423 Shepherd Laboratories 
University of Miririesbta 
100 Union Street, S.E. 
Minneapolis, Minnesota 55445 
(612) 376-9333 



Regional Facility for Surface 
Science and Submicron 
Analysis 
Department of Physics 
Montana State University 
Bozeman, Montana 59717 
(406) 994-3614 
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TJicsc iSSP proc^ranis seek to 
strengtiicn engineering research 
and, as appropriate, to focijs 
sonic of that research on areas 
rclcviuU to ncitioiial goals. This 
Is done by supporting projects 
across the entire range of engi- 
neering disciplines and by iden- 
tifying iinci supporting special 
areas wliere results are expected 
to have timely and topical appli- 
cations. PiSrs engineering prd- 
grani3 seeK to i hi prove the pos- 
sibilities for converting research 
concepts and results into prac- 
tical use. 

The specific objectives of the 
eiigiheerihg activity are to: 

• Advance fundanientai knowl- 
edge of engineering principles 
that vvill be applied to the analy- 
sis and design of a large variety 
of nian-niade devices, systems, 
and processes: 

• Strengttien the academic en- 
gineering research base and ad- 
dress the need for more basic 
research to underlie industrial 
technology innovations. 

• Create an improved research 
environment that will ehcburage 
larger numbers of engineers to 
seek graduate educatibh and aca- 
demic careers, as well as pursue 
research. 

• _ Stimulate the appJlcat|on of 
engineering knowledge to the 
sblutibn bf signincant problems 
of riatibnal interest. 



The Ehgineering Directorate 
cbhsists bf five niajbr areas: 

Divisibn bf Electrical. Comput- 
er, and Systems Engineering 

Division of Chemicai and Proc- 
ess Engineering 

Division of_Civil arid Environ- 
mental Engineering 

Division of Mechanical Engi- 
neering and Applied Mech- 
anics 

Office of interdisclpMnary Re- 
search. 



Eligibility 

The most Frequeiit recipients 
of support for research are aca- 
demic iristitutibris arid ribriprbfit 
research iristiLutibris, althbugh 
awards are bccasibrially made to 
profitmakirig brgariizations. In- 
dividuals, arid State, local^ and 
Federal Government agencies: 

Mbst awards resujt from unso- 
licited research proposajs, which 
should be prepared according to 
the guidelines set forth in drants 
for Scientific and Engineer^^^^^ 
Hesemch {MSr 83-57). 

beBdiines 

Submit proposals at any time. 
Proposals received too late For 
consideration in a partlcular fiscal 
year (ending September 50) are 
considered in the fol lowing year, 
jf a specific start date for the prbj- 




-V-' 



23 



11 



ERIC 



CiUIDi: lO I'KOdKAMS 



I 



I 

i 
I 

j 

I 



Eleetrieal, Computer, 
I and Systems 
I Engineering ' 
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C'ct is important, clearly explain 
the circumstances and allow at 
least six- months lead time for 
review and processing. 

For More Information 

Coritact the Program Analyst 



for Communications, Directorate 
for Engineering, riatibnal Science 
roundation. Room 1110:B, Wash- 
ington, b.C. 20550. (202) 357- 
9774. Or Wi ite directly to the ap- 
propriate Tjigirieerihg division 
or office. 



A reas of Resea rch 



The Division of FJectrical, Com- 
puter and Systems Engineering 
supports research on basic elec- 
trical phenomena arid iri the syn- 
thesis and analysis of devices, 
circuits, and systerris, riew Knowl- 
edge resultirig frdrri this research 
contributes to techriblbgical iri- 
novatibris. Programs support the- 
oretical, experirrierital and design 
ihvestigatibhs in autdmatldn and 
rbbbtics; signal processing and 
cbmmiihicatidns; lasers, beams, 
and plasmas; sdlid-state devices 
arid micrdstructures engi^neer- 
ing; systems engmeermg and 
dperatldns resedrch;^Jiardware, 
software^ and algorithms for nu- 
meriraj and syn^bojic processing; 
science and technojogy to aid the 
handicapped; and large-scale sys- 
tems, incjuding corriputer-aided 
design and rriariufactui Irig. 

Specific areas of research iriclude: 

• Autbrriat!6ri,_Biberigirieer- 
irig, arid Serisiri§^«terris— autb- 
rriated prbcesses arid rriachirie in- 
telligence. The program sUpp>drts 
research on rriethbds df acquiring 
data iri physical or bidloglcal 
prbblerri domains, extracting key 



features frbrri the data, and the 
cbritrol bf erio effectbrs br proc- 
esses. Applicatibris such as image 
prbcessirig, rbbbtics, bidehgi- 
rieeririg, arid rerribte sensing are 
stressed. 

* Computer Engineering— 
ridvel cdmputer architectures 
implemented in ve^-large-sale 
integration, special-porpose com- 
puting structures, hardware/so^ 
ware design methods, software 
technology, and distributed and 
parallel processing. Robotics 
research focuses on new com- 
puter architectures and special- 
purpose hardware for real-time 
cornputation, and desigri and 
implementation of riew computer 
languages. 

rriuriicatibris— Systeriis rriethod- 
blbgy arid devices fbr optical 
cbmrriuriicatibris, large-scale 
cbrriputer cdmmunicatldns net- 
wbrRs, digital signal processing, 
irirormatidn thedry, and electronic 
circuits. 

• Quantum Electronics, Waves, 
and Beams— Topics In quariturri 
electronics, plasmas, electro- 
magnetics and acoustics. This 
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i)\ <jMj|ysls, huHjt-lirKj, estimation; 
ideiilifianioM, control, and opti- 
nil/ati0rrt4ual can br a| plied to 
syslcj|is niid premisses; mathc- 
riiaticat techniques In operations 
rescarcri HDotii linear and non- 
linecir); arid iritec^cr prcK^rarj^iiinq, 
schedulinci, qucLjeinn ioniion 
and ruutinq. 



K Si au ii IS al!> related U> 

iiu* (\eiiei«iiion. [)topa(Uili()ri, ci'id 
cic'tec tion ol elcc tioinaci:;. tic and 
atousiu Wii^w. s and llic pn duo 
tioii «Jiui iiiat^ipulation i»l ch. jcied 
[)«iriicies. 

• Solid Stale and Mirrastruc- 
tures Eiigirieeriny- Solid-sl<Jte 
c I ft t r t ) n i c s wit h e in p Ha si s c) n 
lunel tie\i(f .s and ihtenratcrl elec- 
lioiiics pro( essiny teciin[ques. 
IHrvices Include silicon cind com- 
pound seni'(()il(Uiclo', st Sercon- 

du-^ tintl oplieaL ^^T^^ i^A'_^:_-^^|^'^ 
suHace acoustic wave: Kmphasis 
on sUbiiiic ron devices and micro- 
tatMication teciiniqucs 

• Systems Theory and Opera- 
tions Kesean.h — flew methods 



I he Division of Clieriiical and 
I'rocess l:iKjineerinc; focuses on 
tiu: desiqn, optimization, and 
()peration of a wide range of 
[Motesses in tiic cliemiraL petro- 
leum/ pctrocliemical, food, bio- 
chemical/pfiarinaceutical, min- 
eral, and allied industries. The 
division supports researcl , that 
lays the foundation for techiib- 
l()c;ical innovation in chemical 
and process industries. These 
efforts include the study c. id de- 
velopineiit of fuhdamental prin- 
ciples, design and control strate^ 
cjies, mathematical models, and 
experiiTieiital techniques that 
ciit across a large number of 
industries and processes: ^ 

Areas of supfxjrt mcjiKie catal- 
ysis: ccMtibustion; plasma chemis- 



• Science and Technoidgy to 
Aid the Handicapped -Bas'c 
resi-arcli witli the potential lor 
sigr'.flc^^nl lieaeRt to the physi- 
cally iiandicapped. Cgntributibhs 
irom wide variety of disciplines 
are souglit. Mut^rials research, 
artificial intelli^H nee techniques, 
microcircuit tedinblb^. and rb- 
tx)tics are cxai; pies ()f current 
support. 




try: biochemical, electrcxihehiical, 
macron ;olecuar, and separation 
processes; particulate character- 
izatibn and ihteracttbn; thermo- 
dynamic and transfxjrt properties^ 
and renewable arid nonrenewable 
iiiaterials processing. Specific 
areas bf research include: 

• Kinetics, Catalysis^ and Re- 
action Erigirieeririg— The rates 
and mechariisms bf important 
classes bf catalyzed and uncata; 
lyzed chemical reactions as they 
relate tb the development or 
con trbl bf chemical processes 
br tb the design and operation 
bf chemical redactors. Including^ 
electrbmagnetic and photochem- 
ical processes: 

• Chemical arid Biochemical 



Ghemical and 
Process Engineering 
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Processes— I5asic engineering 
fispecls of bioclieniical eriginecr- 
ing, process conlroL process de- 
sign, polymer processing, and 
food process engineering. 

• Engmeering Energetics— 
j5asic understanding of energetic 
processes including plashias 
(plasma coating, etching, arid 
synthesis of iTiaterials, arc tech- 
nologies); cbhibustibh of cbh- 
ventibnal and cbnipbslte fuels; 
hiiclear englheeririg (neutron 
transpbrt reactor dynamics, etc); 
energy cbnverslbn. Including mag- 
netb-liydrodynamics, thermionics, 
and direct energy conversion. 

• Thermc5dynamlcs and Trans- 
port Phenomena — Thermody- 
namic properties and theories, 
transport and diffcisional proc- 
esses, interfacial and surface 
phenomena, mass transfer and 
turbtjient mixing in pure fluids, 
mixtures, and dispersed phases. 
Systems studied provide data, cor^ 



rela.tiof^s,. and theory useflil in the 
desigri of chehiical, pblyrheh arid 
energy-related prbcesses. 

•Particulate arid Multiphase 
Prbcesses — Characterizatibri bf 
particles arid particulate systems, 
iiiterfacial arid cbllbidal pheribm- 
ena, arid prbcessing arid modifl- 
catibri bf dispersed sblid, liquid, 
and gas particulate systems: 

• Separation Processes — 
Improving performance and un- 
derstanding of existing processes 
and devising novel ones for the 
efficient separation of chemicai 
species in process streams. 

• Minerals arid Primary Materi- 
als Processing— Producing and 
handling minerals, metals, refrac- 
tories, ceramics, arid other inor- 
ganic raw rnaterials. 

• Renewable Materials Erigi- 
rieeririg— Engineering problerris 
rclcvaiit to cbriversibri aiid use bf 
biolbgically based raw materials. 



eivil arid 

Environmerital 

Erigirieering 



The Division bf Civil and Erivir-^ 
ohmental Engineering deals with 
( 1 j extending bur understanding 
of the basic behavior of riatural 
Diid hiari-iiiade. physical struc- 
tures £3hd systehis Trbm bbth the 
elerrierital arid macfbscbpic view- 
pbiiits, arid (2) studyi rig the effects 
bf huiTiah activities bn the natural 
envirbnment. Mehce, one objec- 
tive of these programs Is to m- 
creasc understanding of hbw 
to design, construct; maintain, 
reconstruct, and operate an 
efficient, satisfactory, and eco- 



nomical built erivirdrirrieht or 
infrastriicture. A secbrid btyec- 
tive is to study the pheribmena 
iiivblved iri earthquake hazards 
and, thrbUgh research, pblrit out 
ways tb mitigate these hazards. 
Specific areas of research Include: 



• Geotechnlcal Engineering — 

Soil, rock, snow, and ice rnechan- 
ics; engineering geology and gech 
physics; and methods bf analysis 
and design related to cbristruc- 
tion, mining, drilling, arid riatural 
hazard engineering. 
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nics^Aci- 
niatcrials; 
ludihg hat- 
ind; analy- 
oiiiputers, 
«ile experi- 
ibllity and 
Is; evalua- 
! al systenis 



>lbgy, arid 
irieefihg — 
Iter urider- 
ndrileha of 
Kl (2) build 
11 for engi- 
, procedures 
ciwater flow, 
: transport, 
ships, op- 
resourccs 
and ocean 



md Water 



.hanlcal En- 
j Mechanics 
iven by both 
ic phenom- 
chnological 
he need to 
:TiechaiiicaI 
hanics. Divi- 
to support 
lie general 
anics, solid 
transfer, and 
undarriental 
ig mecharii- 
sirig the best 
] processes. 



Quality Engineering — Turida- 
mental engineering principles 
relating to quality aspects of 
water supply, storm and sanitary 
drainage, water arid wastewater 
treatrrierit, and the difTusibri, dis- 
persion, and iriteractibris bf eri- 
viroiiriierital pbllutarits. 

• Earthquake Hazard Mitiga: 
tibri— Ah integral cbmpbrierit of 
the President's Piatibrial Earth- 
quake Hazar 1 Reduction Flan, 
this program provides the pri- 
mary source of Federal support 
for engmeering research qn^ ways 
to mitigate earthquake hazards: 
The program's principal focus is 
on the behavior of geotechnical 
materials and the structural 
response of engineering facili- 
ties to earthquake ioadings. How- 
ever, it also deals with research 
related to society's response to 
earthquakes and other natural 
disasters. 



• Solid Mechanics — Reforma- 
tion and failure of solid materials 
(constitutive equations and frac- 
ture mechanics), structural integ- 
rity (including nondestructive eval- 
uation and acoustic emission), 
material processing, structural 
materials, porous arid grariular 
materials, composite materials. 

• rluid riechanics — Hydrody- 
namics, stability and turbulence, 
rheology, fluid blorriechariics, 
rriultiphase flow and ribriliriear 
waves. 

• Heat Transfer— Heat transfer 



Mechanical 
Engiheeririg arid 
Applied Mechanics 
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Interdisciplinary 
Research 



in porous matenals, physical 
mechanisms of boiling and con- 
densation of fluids; heat transfer 
in two-phase flow; novel tech- 
hiques for heat transfer meas- 
urement; fundamentals oF dry 
and wet cooling towers; schemes 
for the Cise of waste heat; heat 
transfer enhancement for heat 
exchangers. 

• Mechanical Systems — Dy- 
namical systems and control (in- 
cluding robotics), design meth- 
odolo^ and interactive graphics, 



This ofRce strengthens MSr's 
ability to support cdbperative in- 
quiry among the sciences in ad- 
dressing critical problems. Tor 
example, OIR identifies potential 
research areas arid ericdurages 
cooperative furidirig of complex, 
interdiscipliriary research that 
may requjre sUppprt from a num- 
ber bf differerit nsf programs: 

OIR also supports workshops 
and syrilpdsia to define research 
rieeds iri highly visile Jnterdisci- 
pliriary areas. The olfice supports 
special studies andvState-of-the-art 
review pap^f^s jon the status of key 
research areas that cross disci- 
plines. Topics are selected based 
on the compiexity of a prbblern 
and its significance. Further, OIR 
supports the study of interdisci- 
plinary research Itself, tb ideritify 
factors that aid or impede it. 



m a cli I h c dy ri a hi i c s ( i he! u ci i h g 
noise and vibration), tribdlocjy 
(ihcliidihg mddelihg, materials 
and diagribstics). 

• Prod Uctidri Research — Unit 
bperatldris and cdmputer-i^nte- 
grated manufacturing processes; 
potential fdr fabricating materials; 
methdds engineering; engineer- 
ing ecorioniy; produrtivity of vvhite 
cdllar workers and managers. 
Themes include manufacturing 
systems, /actory automation, and 
product quality. 



Etigibtttty 



Recipients generally are aca- 
demic and nonprofit research 
institutions, although awards 
may be made to others, includ- 
ing small businesses and gbv- 
ernment agencies. 



DeBdiines: open 



For More Information 

Researchers interested Jn m- 
terdisciplinao; research, confer- 
ences, dr workshops are Jnvited 
td cdhsult with staff before^sub- 
mitting proposals. Contact the Of- 
fice of interdiscipHnary Research, 
Room 1121, PiSr, Washington, 
D:C: 20550: (202) 357-9707. 
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PiSK piovicics fiihds For rc- 
si\i!c:h cqul^:>rncnt as part oF reg- 
ular research yrants, and it also 
iiiakes separate awards exclu- 
sively for such cquipnicnt at in- 
stitutions of higher education. 
The objective of this fype of grant 
is to improve the quality or 
broaden the scope of >A/brk to be 
done at the prbpdsihg iristitutibri. 

Inipbrtaht cbhsideratibhs in 
hiaking tliese awards are the qual- 
ity arid ihipbrtiihce of the research 
for vvliicfi the equipment is to be 
U-^ed; the appropriateness of the 
equrpnient and its expected con- 
tribution to the research; the 
qualifications and past record of 
tfie principc^l investigator and 
associated staff; and provisions 
for essential supporting facijities 
and niaintcnance of the proposed 
e(|tiipmcnt. Anotiicr considera- 
tion is the likeiihood that the 
eciuipment wiil be useful for sev- 
eral different research projects. 

Ktlffibititi] 

Awards will be made accord- 



ing to guidelines in tlie PiSr book- 
let G/ anLs for Sclent if ic a nd Cngi- 
nccrin<j Research (MSF 85-57). 

Proposals for research equip- 
ment exclusively jthose that dp 
not request flirids for faculty, grad- 
uate students, or other staff) rriay 
come frbrn individual research- 
ers, research groups, erigirieer- 
ing departriiehts, br erigiheerihg 
cb lieges. 

DeadUhes 

the target date for receipt of 
proposals is December 15. Pro- 
posals received after this date 
vvill be reviewed, although they 
may riiiss a scheduled panel 
iiieeting. 

rorNore Information 

A brochure. Engineering He- 
seivrch Equipment Grants (PiST 
82-55), is available on request 
from the Program Analyst for 
Communications; Directorate for 
Engineering, Room i j lO-B, fSsP, 
Washington; D.C: 2655(3: 



Tills prbciram provides an bp- in the eiigirieeririg fields more 
portunity for receiitly appbirited attractive to recent graduates, 
assistant br associate prbfessbrs The prbgram is directed tbward 
tb initiate academic erigirieeririg flill-time engineering faculty mem- 
research. Prb posers cbmpete fbr bers \A/hb have had rib prior sUb- 
fuhding bhiy with brie another arid staritlal research sUppRDrt Qrarits, 
nbt with riibre seriibr researchers. awarded bri a competitive basis, 
Qbals are tb ericburage faculty are tb be used fbr the inltia- 
tb begiri their research careers tion of theoretical and/or experl- 
arid tb make an academic career mental research projects in any 



Erigirieeririg 
Research Equipment 
Grants 



[ineenng 
Research 
Iriitiatibri Grants 
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icseaich area nomrally scipportcci available oil jeqUest from the 
tlie Directorate for Engineer- Program Analyst for Conimuni- 
iricj. TI1C deadline for receipt of cations. Directorate for Engineer- 
proposals is December 1. A bro- ing, F<ogm _1_1_10-F5, PlSr, Washing- 
cHure, rMgineering Hcseatyh Ini- 
mtUm GrwUs (iSsr 83-52), is 



ton, D.C. 20550. 
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Individual research projects 
supported by these prbgrarris 
are designed to strengthen sci- 
entific understahdirig of bidldgical 
and social phehdirieria. Research 
is supported across the spectrum, 
frbtn the fiihdarhehtal molecules 
of living organisms to the com- 
plex iriteractibris of human beings 
arid sbcietal organ izatlons. 

Although most of the projects 
supported are on the tsasic ' end 
of the research spectrum, the pro- 
grams accept and fund proposals 
for applied work as wejl: Support 
may also be provided for research 
workshops, symposja, publica- 
tions and monographs, confer- 
ences, the purchase of scientific 
equipment for research purposes, 
the operation of specialized re- 
search facilities, and |he improve- 
ment of research collections. 

To provide reasonable. assur- 
ance of long-term support for cpri- 
tinuing projects of high scientific 
merit, funding may be provided 
Tor periods up to 60 rribriths, in 
annual ihcrerrierits, cbritirigeht 
upon the availability bf funds 
and satisfactbr^' prbgress bf the 
research. ' 

Iristitutibns are required to 
share in the cbst bf unsolicited 
research projects supported by 
riSr grants or contracts. 

Before submitting a proposaj 
for research support, consult the 
brochure Grants for Scientific 
and Engineering HeseBrch (FiSr 



83-57) for guidance in preparing 
the applicatibri. A recbmmerided 
forrriat arid some staridard forms 
are iri the brbchUre. 

Tor irifbrmatibri bn DbCtoral 
Dissertatibri Research Improve- 
ment awards, see chapter 7, 
'Other Activities." 

Eitgibiiity 

The rnost frequent recipients 
of support for basic scientific 
rese^r5h in the Bjoiogicai, Be^ 
haviorai, and Social Sciences are 
academic institutions and non- 
profit research groups. In special 
circumstances, grants also are 
awarded to other types of institu- 
tions and to Individuals. Iri these 
cases, prelirriiriary iriquiry shbijid 
be made. to the appropriate pro- 
grarri officer before a propbsal 
is subrriitted. Support riiay be 
provided for projects ihvblvirig a 
single scieritist br a number 
of scientists. Av^^rds are made 
for projects cbrifined tb a single 
disciplinary area and for those 
that crbss br merge disciplinary 
interests. 

beadiines 

Submit proposals at any time; 
allow about six to nine rnonjhs 
for review. Proposals to be fcnded 
in a particular fiscal year (ending 
September 30) normally should 
be received no later than Janu- 




BIOLOGICAL, 
BEHAVLORAL, 
Ann SOCIAL 
SGIEMGES 
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cuy of that year: Target dates. Areas of Research 

which vary by division, are pub- . . ^ ^ 

I . fr A/c^ R The major research areas of 

ishcd in the fiSr nulietm. . c^- i ^'^^i 

risr programs in the Biological, 

Behavioral, and Sbcia! Sdences 
are summarized below, riote: 

- . > ..^^ Support is riot provided for clin- 

ror More information iJ research (diagnosis or treat: 

Contact the responsible divi- merit of disease, abnormajl^. or 
sion director, riational Science malfurictibri in people or animals 
Poundation. Washington, D.C. or testirig of drugs or procedures 
20556. fof" t^^^'f" treatment): 



Physia[dgy, Cellular 
and Molecular 
Biology 



Proposals deaUng with researcn 
Uwolvuig recombihant DPiA gen- 
erated in vitro should take into 
account the guideUnes adopted 
by the Deparimeht of fleatth and 
Human S€ruices,_as pubtished in 
the April 21. i982^ Federal Reg- 
ister (Vol 47, rfb. 77, Fartm pp. 
17180-17193). 

Cellular and Physiological 
Biosciences 

• Cell Biology— The Biol oa/ of 
prbcarydtic and euratyotk cells 
m vivo and in culture; structure 
arid function of thecytoskeleton, 
membranes; chrornosomes, arid 
cell organeUes^ meiosis and 
mitosis; growth coritrol; bio- 
genesis and processing of cell 
structural eleriients; regulatibri 
of cell shape; polarity, arid rridtil- 
j^; rnechanisms of eriddc^osis, 
secretion; and other cell activities. 

• Cellular Physiology— Recep- 
tion of signals by ceils, message 
transductlon withiri celis, arid the 
responses of cells to that infor- 
riiation. Iricludes studies on the 



inirriUrie response, mechanisriis 
of hormone action, and regula- 
tion of muscle contraction. 

• Developmental Biology — 
[Mechanisms involved in the devel- 
opment and growth of plants arid 
animals. Areas Included are erri- 
btyogenesls. riiorphogeriesis, re- 
production, pattern forriiatibri, 
gene exprjpssiori, cell-cell iriter- 
actions, differeritiatibri, aricJ regeri- 
eration. Eriiphasis Is bri the ex- 
peririierital arialysis bf developing 
systerris. ^ ^ 

• Regulatory Biblogy — ^Charac- 
teristics arid evolution of mech^ 
ariisriis, such as endocrine and 
rieurberidbcririe systems, that 
iriitiate, iritegrate, and regulate 
physiblogical fun^ctions in tissues; 
brgaris, and organisms: Physio- 
Ibgical adaptation of animals to 
erivironmentaj variables; Includ- 
ing conditions of stress. 

Mqiecuiar and Genetic 
Biosciences 

• Biochemistry — Cheriiica! 
composition and strijcture bf 
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proit'ins, (ari)oh>ciratcs; dnci nti- 
c k-lc ijcicis, cind the icicntification 
of the molecular parameters 
that desctihe tlieir functions; the 
hicchanisin and regulation of the 
bit)syp.thesis of proteins, carbo- 
hydrates, and nucleic and Jatty 
adds; chzytiic stulctilrc and Func- 
tion' the hiogeiiesls, topography, 
and asselnblage of rnembi'aries 
ahcl the rnutual ihteractibris of 
then constituent macrbmble- 
cules; virus structure, assenibly, 
replication, and expression. 

• Biophysics — Gheniical and 
physical chaiiges that occur in 
niacronioleciilar compounds 
(blopolytiiers) during their func- 
tional processes; molecular struc- 
ture, dynarnics, and interactions 
and alterations in these molecu- 
lar properties that occur during 
the fu net ib rial state. 

• Genetic Biology — Organiza- 
tion, function, transmission, and 
regulation of expression of hered- 
itary information (both nuclear 
and extra-nuclear) of all orga- 
nisms, procaryotic and eucaryotic 
including viruses, interactions 
l:>etweeii nuclear and extra-nu- 
clear genomes; inlcractions be- 
tween the hereditary materia' of 
hosts and parasites, rricluding 



animal, plant, ai.d bacterial vi- 
ruses. Repair of damaged btiA 
in tx^tli eucaryotic and procaryotic 
organisms. Evolution as recorded 
in the hereditary material of 
organisms. 

• Metaboiic ESioiogy— Cherti- 
[cal changes and molecular and 
physiojogical processes in plant, 
microbial, and animal systems 
through which new material is 
assimilated and transformed 
and by which energy is provided 
for vital processes, riajor areas 
of support: plant biology, micro- 
bial physioiog>', and transport 
processes. The program does 
not generally support research 
in bibchemicaj pharmacology, 
rrietabblisrri of xeriobiotics, or 
the metabolic basis of disease. 

• AUernative Biological Re- 
sources — Use of biological sys- 
tems and biomass conversion 
as alternative sources of indus- 
trial and pharmaceutical chemi- 
cals and energy. Emphasis is on 
the use of arid land plants (such 
as guayule arid jojoba) as sources 
of petrochemical substitutes. 
Other topics iriclude biological 
riitrbgeri fixation arid plarit stress 
(drought, nutrient depletiori, 
salihizatlbh). 



Biological Instrumentation 

The purchase of rtiajor, spec- 
ialized instruments for use In 
biological, biochemical, or bio- 
physica] research by groups of 
investigators- development of t5io- 
logical instruments that are not 
now available commercially and 
will increase the accuracy and sen- 
sitivity of research observations. 

Pbstdoctbral Research rellbw- 
ships in Plant Biology 

Designed to eri courage a wide 
range of bibldgical arid physical 
scientists to pursue research 
careers in the plarit scierices, 
arid tb let recipierits chbbse re- 
search ehvirbrirrierits that will be 
rribst berieficial tb their future 
scientific devclbpmenL Applicants 
should present a research plan 
that contributes to a b)asic under- 
standing of plant biologj^ at the 
moJecjilar^ceMular, ot^whoje plant 
level, preferably in a discipline or 
subfieid other than that of their 
doctoral training — for example a 
microbial geneticist sttidyingthe 
regulation of enzymes in plants 
or a physical chemist studying 
iori trarisport iri plarits. For rnore 
iriformatibri, cbritact the program 
by writirig MSF or calling (202) 
357-7904 or (202) 357-9782. 
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Biotie Systems 
and Resburees 



Behavioral and 
neural Sciences 



• Ecbl bgy — Cbtn rti u n i ty eco I- 
cx^ bf land and inland waters, with 
cinphasis on interactions such 
as cbmpetitibn, herbivory, polli- 
hatibri, arid predati^qn injiatural 
and agricultural ecosystems, and 
cbevblution within interacting 
groups; microbiai ecology/ of soils 
arid sediments, especially in rela- 
tion to decomposition, nutrient 
cycling, and productivity; influ- 
ences on the distribution and 
abundance of animal arid plant 
communities both now arid iri 
the recent geological past. 

• Ecosystem Studies — Field, 
laboratory, and rriatherriatical 
modelina studies bf the proc- 
esses and corripbrierits bf riatural 
managed, arid rriari-dbminated 
terrestrial freshwater, arid wet- 
land ecbsysterris; riew methods 
of predictirig ecbsystem charige 
and rnatheriiatically anajyzjng 
runctibrial iriterdependencies in 
complex highly variable systems; 
irirormatibri on ecosystem man- 
ageriierit arid exploitation. 

• Systematic Biologiy — The 
ideritities, relationships, and dis- 
tributions of living species of 



plants, anirrials, arid microbrga: 
nisms; fossil studies bf extinct 
species to deterrriirie changes in 
blotic diversity thrbugh the earth s 
history; irri proved niethqds of 
gatheririg, prbcessing, and ana- 
lyzirig systerriatic data; junctionai 
rribrphblb^; chernosystematics. 

• Biblbgical Research Re- 
sburees— Operational and refur- 
bishriierit support for biological 
research resources— including 
livirig-brganism stock centers, 
biblbgical field-^research facili- 
ties, and systematic rescrarch col- 
lectibris — to enhance the use bf 
these resources by U.S. scientists. 

• Population Biolo^ and Phys- 
iological Ecology— General priri- 
cipies that describe the adapta- 
tions of animals and plants to 
their microenvirbriirierits; evolu- 
tionary and ecological sigriificarice 
of life-history characteristics of 
plants arid arilrrials (i^Puding 
behavioral ecblbgy); theoretiral 
models Tor ecblbgical genetks; 
adaptive slgriificance of genetic 
variability; physiblogical^ aspects 
of genetically determined enzyme 
variability. 



* rieurbbloio^— beveloptrieri- 
tal rieurbscierice, iricluding for- 
mation, growth, arid aging of the 
nervous systerri arid rieuronal 
differentiatibri arid regerieratibri; 
the study of neural systerris that 
underlie plasticity, rribvemerit, 
and behavior; and rriechariism- 
oriented neuroblological research 



at the riibiecular and cellular 
levels. 

• Sensoty Physiolo©^ and Per 
ceptibri — Sensory rnechanisms 
arid pibcesses at the molecular, 
cellular, physiological, and t>ehav- 
ibral levels involved in transduc- 
tion, neural coding, and iriforrria- 
tion processing; neurobiblbgical 
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i\iK\ psychopliysic ill correlates 
oi sciisory ancj perceptual plic- 
nomciui. 

• Psychdbidldgy — Ticld and 
lahdratcny studies of behavior 
iiricl its yenetic, environmental, 
horrnoiial, neural, and motiv.i 
tinnal dctcntiinaiits, using a wide 
range of observational, experi- 
ttiental, tlieoretical, comparative, 
iincJ quantitative approaches; 
anirniil learning and memory, 
eonditloniiig and stiinulus con- 
trol, prefereiiccs arid aversions, 
jbraging and ingestion, migration 
and lioming, cominunication, and 
tlie social and reproductive be- 
ll a vi or s of animals. 

• Memory arid Cognitive Proc- 
esses— Cbniplex huinari cognitive 
l>eha\adf including memdry, atten- 
tidti, concept fdrmatidn, deci- 
sidrimaKlrig, reading, thinking, 
aiid prdblem solving; the deyel- 
dprticnt of cognitive processes 
in Infants and children: 

• Social and bevelopmehtal 
Psychology — L^tK)ratory and field 
rcscarcli in ( 1 j all areas of human 



social behavion including social 
perception, attitude formation 
and cliange, and social learning; 
(2) all areas of human social de- 
velopment iii children and adults, 
iricludlrig personality arid emo- 
tional develbprrierital processes. 

• Liriguistics — Syritactic, se- 
riiaritic, phbrioldgical, arid pho- 
rietic properties of iridividual 
lariguages and of language in 
general; p^chbldgical processes 
in the prbdUctibri arid perceptibn 
df speech; biological fdUhdatibns 
df language; social influences dn 
and effects of language arid dia- 
lect variation; formal and mathe- 
niatlcal properties of language 
models. 

• Anthropology — Archeology 
and cultural, social, and physical 
anthropology spanning all topics, 
geographic areas, and methodol- 
ogies, includes study of human 
origins and the interaction of pop- 
ulation, culture, and environment- 
systematic research cbllectibris; 
irriproved methods of radiocar- 
bdri and other techriiques df dat- 
ing and analysis. 



• Economics — j^icroana lysis of 
economic aggregates, including 
national income, price levels, 
and employment; forces deter- 
miniiig the time path of the 
ecoiioiiiy in response to various 
stimuli; deterriiiriarits arid cbri- 
sequehces of market structure; 
Iritcractidri of fiscal arid rridrie- 



tary variables in open ecdridrriies, 
particularly as these pertairi td 
prdblerris df iriflatidri and uriem- 
pldyrrierit; ecdridmic study df 
reriewable arid ridrirerieWable 
resdurces; riorirriarket decisiori- 
makirig; labdr ecdribmics arid 
hUrriari relatibns; ecbnbmic his- 
tbry arid develdpmerit; iriterria- 



Sbcial arid Ecbrioriiic 
Sciences 
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li()tuU ccoiloriiU s; lo.chtiiciucs of 
cjlMhtiUUive analysis; empirical 
valiclation and assessment of dif- 
leieiit types oteccmomic mcxlcis; 
mathematical economics. 

• Geography — Explanation and 
impcict of population sh ifts, niigra- 
tic)n decisions, industrial location, 
regional st^igncUioii, and residcn- 
tiiil choice,- effects of public policy' 
enviioninentai prererencc, and 
perceived lr<u'el costs on land= 
use ciecisloiis; geographic diffu- 
sion oi iniiovaiioiis. 

• Sociology — Processes by 
vvliich organizations adapt to aiid 
[produce change in their social 
context; decisionmaking in orga- 
nizations and sinall groups; social 
context of huiiiaii development 
and behavior; social factors in 
po[)uIatioh change; social strati- 
Hcation and the development of 
careers aiid work roles; the role 
of com hi U nica tion and Influence 
networks in Individual and com- 
hnniity decisions; effects of social 
organization on sclciice and 
Kricnvledgc; variation in the social 
attributes of cities and tlielr ef- 
fects on competition for resources 
and population. 

• Measurement Methods arid 
Data Resources—Survey opera- 
tions researcli; hicthods and 
models for tlie quarititatlve anal- 
ysis of social data; imprbverinents 
in the scientific adequacy and 
accessibility of social statistical 
data, including those generated 
by government as well as the 



acadeniic researcli cbhiniuhity; 
cjevelopnient and testing of hew 
social Indicators. 

• History and Phijosophy of Sci- 
ence— The nature and processes 
of develbr)ment in sc|ence^and 
technblbgy; the interaction be- 
tween science and teclinology 
and their Impact on society; the 
Interactions of social and intel- 
lectual forces that promote or 
retard the advance of science; 
differences in the nature of theory 
and evidence in different scieri- 
tific fields: 

Tiotci The histonj of medicine is 
not supported. 

• Pblitical Science — Loc^h na- 
tibnal, arid ihternational govern- 
riierital institutions; the effects 
bf structural factors on political 
participation and effectiveness; 
national election studies; the 
impact of economic and social 
change on political processes; 
factors influencing bureaucratic 
decisionmaking and polled forrriU- 
lation; processes of cbriflict arid 
political instability. 

• Law arid Social Sciences— 
Processes that enhance or di- 
riiiriish the Impact of^law; causes 
arid consequences of variations 
arid changes In legal institutions; 
personal social^ and cultural fac- 
tors affecting the use of law; ef 
fects of traditional and alterna- 
tive means of dispute resolutibri; 
d^^cisionniakirig in legal forums 
and contexts; conditions arid 



processes that create transfor- 
mations betweeri formal legal 
rules arid law in action. 

• Regulation arid Policy Anal- 
ysis— Disciplinary and interdisci- 
pliriary research designed to in- 
crease arid generalize knowledge 
about technical, economic and 
social aspects of regulation, in- 
cluding the costs benefits, and 
equity consequences of the U.S. 
regulatory regime. Some exam- 
ples of topics are political and 
managerial decisionmaking In 
the regulatory process; business 
beliavioral adaptations to regula- 
tions; the consequences of regula- 
tion for income and wealth dis- 
tribution; economic efflciericy 
aspects of regulatibri; the roles 
of the legislative arid executive 
branches in prbrriUlgatirig regula- 
tory regimes; the impact of regu- 
latibri bri Iriribvatibri; the Impli- 
catibhs bf regulation for work or 
jbb riibbility. 

• Decision and Rariagerrierit 
Sciences— Theoretical and empir- 
ical research on the social aspects 
of decision arid rriariagerrierit 
models and methods. ResUlts are 
intended to provide a scieritific 
knowledge base tb eriharice the 
perrormarice bf bbth public arid 
private-sectbr brgariizatlbris and 
systerris. Thebretical fbrrilUlatlbns 
arid research rriethbds character- 
istically cbrribirie prescriptive and 
behavibral apprbaches, and pro- 
posals are accepted from all fields 
bf science. 
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• IhTofnlatidh Science — Kc- 
seilich to iilcrcilsc uriclerstiitul' 
iiUi ol the properties and structure 
of inloriiititioM arid infortnation 
transfer. Support Ls provided for 
research on the structural prop- 
erties o( itiforniation collections 
aru! on statistiail tfieorics of in- 
fortTi<itioti strnctutes, including 
their <ippjication to document 
and fact retrieval. There is spe- 
cial ernpiiasis on Invc^stigations 
of juuTian inlorniation process- 
ititj, Incluciing aspects of learti- 
iticj, memory, problem solving, 
and pa tern recognitic^n that re- 
hite to itifortnatioh-prbcessihg 
principles. 

• Information TecHndlbgy — 
f^escarcii contributing to the store 
of scientific and technical knov^l- 
edge tfiat can be applied in the 
clesigti of itiForiTiation systems. 
Support is provided For investi- 
gating tfie integration of very large 
anci diverse files Tor cbordiriated 
search and retrieval. Such files 
might include biblidgraphies, 
patents, maps, and numerical 
databases. Support also goes to 
dc^velop ihstrUtHetltation for in- 
forniatiori science research— e.g., 
defitiition and testing of standard 
experimental environments and 
test collections to control varia- 
bility and enhance tfic compara- 
bility of experimental results. 

• Information Impact— Re- 
searcii to improve uriderstariding 
of tlie ecotiomic and other im- 
pacts of ihrormatibri scierice arid 
teclitioloc^. Sup>pbrt goes tb stud- 
ies aimed at defining the formal 
cliaracterizatibri of the role of ih- 
forhiatibri, particularly scientific 
and tcchriical information, as an 



iiiput to production and as a 
product. Support Is also provided 
inr research on impacts otiicr 
than the purely economic that 
affect tfie accessibility and availa- 
t^ility of channels of inrorniatibn, 
patterns of communication, proc- 
esses ordeclsionmaking, and In- 
terpersonal transactibhs. 

PLEASE riOTE: This program 
does not: 

• Support primary publications 
or mbhbgraphs. 

• Offer bibllbgraphic or refer- 
ence services or perform litera- 
ture searches. 

• rurriish copies of publica- 
tibris resulting from research 
sponsored by PiSr or other orga- 
nizations. 

• Mire translators or do trans- 
lations of foreign publications. 

• Support the development of 
information systems or services. 



SPEGIAb RESEARCH _ 
IfllTIATIQn iiWARDS TOR 
MEW llWESTJCiATORS IP1 
inrORMATlOM SCIEMCE 
AMD TECHMOLXJQY 

This program is aimed at 
strengthening the iSation s re- 
search potential in tfie area of 
information science and tech- 
nology, and it is directed tov^/ard 
new scientists. 

EtigibitUy 

Proposals may be submitted 
through academic institutions 
and private and public scientific 
organizations by individuals vvho: 



Iriforrnatioii Seience 
arid Technology 
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1 . Will, by the begirinirig of their 
aWard, have earned a doc- 
toral degree in a field re- 
lated to iriforrriatibh science, 
including the information, 
cbhipUter, cognitive, and 
niatherhatical sciences, lin- 
guistics, ecdhdmlcs, and en- 
gineering. 

2. Will have held the doctorate 
for hd more than five years as 
of the deadline for subniis- 
sibh. 

3. Are citizens or perrriarierit 
residents of the U.S. as of 
the date the proposal is sub- 
mitted. 

4; Have not previously received 
awards as principal invest]- 
tigators for research In in- 
formation science frorri an 
agency of the U.S. Govern- 
nieht. 



Appiicants must apply for an 
award of either one or two year's 
dnrdf ion: Awards are not expected 
to exceed one person-year of prb^ 
fessional salary plus associated 
costs arid project experises. 



Deadlines 

Prbpbsals mUst be received in 
the rbUiidatibn s Centra! Process- 
ing Sectibh no later than 5:00 
p.m. bh the fbllbwing dradiines: 

• First Wednesday in February 
(successful appiicants will be 
notified June 15); 

OR 

• First Wednesday iri August 
(successful applicants will be 
notified n)ecember 15). 

Proposals will be reviewed and 
competitively evaluated separately 
from other research prbpbsals 
by special pariels of scientists. 
Researchers are ericbUraged to 
write brief prelirriiriary letters 
outliriing the problem arid re- 
search apprbach before submit- 
ting a corriplete proposal. 

for Afore rnformatioh 

Program arinduricehierits giv- 
ing more inrorrriatiori bri the 
areas of interest are available 
Frorri the Divisibri of Irifbrmation 
Scierice arid Techribldgy, riatiqnal 
Scieri_ce_F;bUridatibri, Washington, 
D.C. 20550. 
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Bacteria encrusted with Iron, found 
in sea floor ven ts (photo by J. Baross) 
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Dbjective bf the 
lierices prbgrarii 
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search Is aimed 
I physical priricl- 
he universe, the 
plarietsarid their 



the physical arid chemical char- 
acteristics arid processes that 
produce such geologic features 
as hydrocarbon arid ore de- 
posits and events such as earth- 
qaakes^ volcanic eruptions; and 
landslides. 

• Irriprbve knowledge of the 
physical, cherrilcar, geolbgicaU 
and biblbgical prbcesses in the 
wbrld's bceans, and at their 
bbiiridaries with the atmosphere, 
the shbrelirie, the sea flbbr, arid 
the earth's crust berieath. 

• rbsten in the antarctic and 
arctic regibns, rriultidisciplinary 
research that (1) helps tb sblve 
regibnal arid worldwide prbblerris 
and tb protect the erivdrprimerit 
and (2) erisures equitable arid 
priiderit use bf resources. 

f^r information on Doctoral 
Dissertation Research Improve- 
ment awards, see chapter 7, 
'Other Activities;" 



atrribspheres, the solar systern, 
the Milky Way, and rerriote galax- 
ies. 

The Matiorial Science Founda- 
tiori supports the develbpment 
arid bperatlpri of five Matibna! 
i^Strbribrriy Ceriters where radio. 
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ofitiajL inrmrcci, iuicl special tele- 
scopes i\rc made civailable dh a 
eohipetitive basis_ to the scich- 
tiMc coinniuhity. Resident staffs 
at tlie Centers give technical as- 
sistance to visiting scientists, do 
studies of their own, and develop 
advaiiccd iiistrii mentation. These 
Centers meet national needs for 
research in^)eciflc areas of sci- 
ence, requirmg facilities, equip- 
ment, staffltig, and operational 
siippdrt that could not appro- 
priately be offered a single insti- 
tiitldh to the exclusion of others. 

Unlike many federally spon- 
sored research laboratories, the 
national Astronomy Centers do 
not perform specific research 
tasks assigned by or for the 
diicct beiiefit of the QoverrirrieriL 
Instead, their purpose Is to rriake 
available to all qualified scientists 
Uie facilities, equipment skilled 
personnel support, arid other re- 
sources the scieritists need td 
do Independent research df their 
own choosing. 

ASTRdjSdMY PRedEeT 
SUPPeRT 

Tfie Astrohbrriy Project Sup- 
port prdgrarri provides a broad 
base df suppdrt fdr fundamental 
research aimed at ah understand- 
ing df the states of matter and 
physicar processes in the solar 
system, our Milky Way galaxy, 
and the larger universe. 

DcadUnes 

Submit prdpdsals at any time 
diiriiig the year; alldw about sr^yen 
to nine rridriths for review and 
prdccssihg. 



For More Information 

Cdhtact the Division of Astro- 
hdriiical Sciences, Astronomy 
Research Section, Piati^onal Sci- 
ence Foundation, Washington, 
D.C. 20550. 

Areas ofEesearch 

• Solar System Astrdridmy— 
Theoretical arid dbservatidhal 
studies df the detailed structure 
arid cdmpdsltion of planetary 
surfaces, iriteridrs, atmospheres, 
arid satellites; the nature ot small 
bodies (the asteroids, comets^ 
arid rrietedrs); and the relevance 
df all this to the origin and devel- 
oprheht of the solar system: 

• Stars and Stellar Evbltition— 
Theoretical and observational 
studies of the structure and activ- 
ity of the sun; the physical prop- 
erties of ail types of stars; all 
aspects X)f stellar Forrhatldri arid 
evolution; the elfe^is of mass Idss, 
rotation, and rriagrietic fields; arid 
the properties of stellar atdrris 
and mbleciiles. 

• Galactic Astroridriiy—Thed- 
retical arid dbservatidhal studies 
of the distribiitidn arid klhematlcs 
of stars iri the imriicdiate vicinity 
df the suri (thrdUgh determining 
their dist^^h^es and motions with 
the highest attainable precision); 
the characteristics of binary and 
multiple star systems, s^r clus- 
ters, and the [ntersteMar medium; 
and the structure and evolution 
of the Milky Way galaxy. 

• Extragalactic Astroribmy™ 
Theoretical and observatlorial 
studies of extragalactlr objects 
ranging from the riearest galaxies 
to the most distant quasars arid 



their relevance to galactic evdiu- 
tibn arid cdsrriblb^. 

• Astrbribrriical Iristruriierita- 
tibn and Develbprrierit— Devel- 
bprrient arid cdristructidri df state- 
bf-the-art detectdrs arid data- 
handliri^ equipriierit; prdcUre- 
merit of detectldri arid analysis 
systerris fdr telescdpes at Instltu- 
tidris that presently lack such^ 
systeriis; develdpment of jntef- 
active picture-processing ^terns; 
veiy-ldng-basellne interferometric 
iristrUmeritation; and appjicatjon 
df new technolo^ and [nnovatlve 
techniques to astronomy: 

• Electromagnetic Spectrurri 
Management— Goordiriatlon with 
Government agencies of electro- 
magnetic spectrum usage for 
research, as well as frequency 
assignments for bther telecom- 
rnunications/electrbnics systerris. 

MAT lOriAL AStRbMOMY 
AMD I0P10SPHERE CEMTER 



iSSF supports the Mcitlonal As- 
tronomy and Ionosphere Center 
(ISaIcv a vlsltor-brjented riatlbnal 
Research Center devoted to scien- 
tific investigations in radib arid 
ra lar astrbnbmy arid atrrids- 
pherlc sciences. PiAIC Is dper- 
ated and rriariaged under cdri- 
tract tb riSr Cdmell University. 
riAlC headquarters are In Ithaca, 
Mew Ydrk. arid its principal ob- 
servirig facilities are located 19 
Rildriieters (11 miles) south of 
the city df Areclbo, Puerto Rico^ 

MAIC prdvides telescope usere 
with a wide range of research 
and observing Instrunientatioa 
including receivers, transmitters, 
movable line feeds, and digital 
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clatii acquisition and processing 
cquiprncnt. The Center has a 
pcrtiiancnt staff of scientists, engi- 
neers, and technicians who are 
available to help visiting irives- 
ticjators with their observirig pro- 
c^ranis. 

The principal research ihstrli- 
nieni is a 305-riieter ( 1,000-fodt), 
fixed spherical radio/radar tele- 
scope — the world's largest sinnje 
ra(li() reflectbr. The frequency 
aipabiMties range from 50 meg- 
ahertz t() 5 gigahertz. Transmit- 
ters Ihclude an S-band (2,380- 
megahcrtz) radar for planetary 
studies and a 430;megahertz 
radar system for aeronomy stud- 
ies. A second observing site, lo- 
cated 9.6 kilonieters (6 miles) 
from the main site, has a 30.5- 
meter ( lOO-foot) steerable para- 
bolic antenna; it is paired with 
tiie main antenna to provide an 
effective interferometric S-barid 
radar mapping systerri. This an- 
tenna pair is also available for 
radio astronomy interferdrrietry 
at a wavelength of 1 2 ceritirtieters. 

Tltt S-Band Planetary Radar 
Systeni is hbvv available for high 
spatial resblutibh studies of strat- 
ospheric dynainics. A high-power 
ibhbspheric heating facility (fir ) 
provides a unique capabiljty to 
iiivcstigatc nonlinear plasma 
phciionicna in the ionc)Sphere: 
The clata-processing capabilities 
of the Observatory include a 
Harris coinputer system and an 
array processor. 

fiiigibiiUi) 

The PiAie facilities and instru- 
mentation are available on a com- 
petitive basis to qualified scien- 



tists frbrn all bver the world. 
Telcscbpe tinie is assigned after 
judgrrieht bf research proposals 
oh the basis of scientific merjt, 
the capability bf the instruments 
tb do the worK and the available 
telescope time. 

For More Informatloh 

Contact the Director, Pialiorial 
Astronomy arid Ibribsphere Cen- 
ter, Cor nejl University, Ithaca, new 
YorK 1ZF853. 

KITT PEAK PiATIOPiAL 
OBSERVATORY 

risr supports the Kitt Peak 
iSatlonal Gbservatory (KPriO) as 
the riatlon's center for research 
in ground-based optical and in- 
frared astronomy. Large optical 
telescopes, observing eqijiprrierit 
and research support services arc 
made available tb qualified sci- 
entists. 

The headquarters b^KPPiO are 
iri Tucsbri, Arizbria. Observing 
racilities are located bri Kitt PeaK 
a 2,089-meter (6.893-foot) moun- 
tain 90 kilometers (54 miles) 
sbuthwest of Tucson. KPPiO is 
supported under the terms of a 
contract between iSsr and the 
Association of Universities for 
Research in Astronomy; Inc This 
consortium of 16 major univer- 
sities is responsible for op>erating 
and rnanaging KPhiO. 

The Observatory is the site of 
the second largest reflector iri the 
United States, the 4-rrieter Mayall 
Telescope, and the largest solar 
research iristrUrrierit. the 1.5- 
rricter McMath Solar Telescbpe. 

Arribrig the bther KPPiO tele- 



scopes atop Kitt Peak are a 2:1- 
meter general-purpose reflector 
with optimized infrared observ; 
ing equipment; a 92-centimeter 
coude feed (associated with the 
2:l 'meter); a 1 :3-meter Casse- 
grain refiector for infrared obser- 
vations and photometric studies; 
and two 91 -centimeter auxiliary 
telescopes available for solar, 
planetary, and bright-object ob- 
servations. A solar vacuum te[e- 
scope/magnetbgraph 'S used for 
synoptic observations of the sun. 
Sblld-state array detectors, par- 
ticularly bf the charge-coUpled 
device types, are being applied 
tb several fairit-obyect bt^serva- 
tibrial prbblems. Seven different 
ihrrared iristrUmerits are now in 
use bri the 1.3-meter, 2.1 -meter, 
arid 4-hieter telescopes, all of 
which arc equipped with the 
chopping secondary mjrror re- 
quired for infrared work Kitt Peak 
also operates the fiarrison 'C" 
ruling engine, currently the only 
source of large, high-efficiency 
diffraction gratings for the astro- 
nomical community. 

Kitt Peak is also the site of 
three University of Arizona tele- 
scopes, a University of Michigan 
1.3-rneter telescope, a radio tel- 
escope operated by the Piatibrial 
Radio Astronorriy Observatbry, 
and the Burrell Schrriidt-gpe tel- 
escope of Case Westerri Reserve 
University. 

Research carried bUt at KPPiO 
ericbrripasses fields rartgihg from 
solar physics tb cosmologg^. The 
Observatbry's basic programs 
irivblve the operation of 14 tele- 
scbpes. Many of the Instruments, 
including the Mayall 4-meter tele- 
scope, are used for daytime in- 
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fiiuccl oiiscTOitions In addition 
to a wide variety of nighttime 
()t:>servations: The McMath teie- 
scope complex was designed 
primarily for solar observations, 
hut It Is used regularly for night- 
time studies of planets and stars. 
The solar programs are cbbrdi- 
ruitcd with those of Sacramento 
Peak Observatory. _ 

An integral part of the KPPiO 
program Is to apply advanced 
technology to astroribrriical iri- 
strumentatiori. The Observatory's 
activities include development 
of two-dimerisibnal optical and 
infrared detectbrs, large diffrac- 
tion gratings, auxiliary instru- 
ments for existing telescopes, 
and engineering designs for tele- 
scopes of the future. 

As a scientific visitor-oriented 
facility, KPPiO receives many U:S. 
astrbtidmers and a smaller 
number from abroad. The KFPid 
resident staff of astronorners, 
engineers, and various support 
personnel Is available to assist 
these visitors in meeting their 
scientific goals 



The KPPiO facilities ^nd instru- 
hientatlon are available on a com- 
petitive basis to all qualified U.S. 
scientists and, on occasion, for- 
eign visitors: Telescope tirrie is 
assigned after judgment of re- 
search proposals on the basis of 
scientific rrierit, the capability of 
the instrurriehts to db the wbrK 
and the available telescope tirtle. 
KPrSO staff rnembers arid visiting 
astronoiTiers are treated equally 
with regard tb use of the facilities. 



for More Information 

Contact the Director, Kitt Peak 
rSationai Observatory, P.O. Bp>^ 
26732, Tucson, Arizona 85726. 
For solar prograrris, contact the 
Director, Sacrarrientb Peak Ob- 
servatory, Surispbt riew Mexico 
88349. 

CERRO TbLdLd IMTER- 
AMERICATi OBSERVATdRY 

riSr supports the Cerrb Tplblb 
Inter-American Ot^r\^tbry (CTIO) 
to provide qualified scientists 
with the telescbpes arid related 
facilities required for research in 
grbtirid-based optical astronomy 
iri the sbutherri henlisphere. 

The CTIO administrative head- 
quarters, consisting of offices, lat>- 
bratbries, and housing for UjS.- 
hired staffjs located m the crastal 
ci^ of [ja Serena, Chile, alXKit 482 
kilometers (289 mijes) north of 
Santiago on the Pan American 
Highway. Observing facilities are 
located on Cerro Tololo, a 2,194- 
meter (7,24G-footj rnouhtain on 
the western slopes of the Andes, 
about 64 kilometers (38 miles) 
inland from La Serina. CTIO is 
supported under the terrris bf a 
contract between r<Sr arid the 
Association of Uriiversitles for 
Research iri Astroriortiy, Inc. 
(AURA), a ribriprbfit consortium 
of 16 uriiversitles, AURA is respon- 
sible for bperatirig and manag- 
irig^CTiO. 

CTIO has seven telescopes, in- 
cluding the 4-meter (158-inch) 
near-twin to the Kitt Peak 4-meter 
instrument. The others are the 
1.5-meter (59-Inch), 91-centi- 
meter (36-inch), 61-centlmcter 
(24-inch, originally installed by 



the Lowell Obser^tqry for plan- 
etary observations), and 41 -cen- 
timeter (16-Inch) reflectors; a 
61/91-centimeter (24/36-inch) 
Schmidt telescope on loan From 
the Umverslty of Michigan; and a 
1-meter (40-inch) reflector on 
loan frorn Yale University. These 
instrurnents are equipped with 
spectrographs, cameras, arid 
photorneters similar to the ones 
at Kitt Peak. 

GTid has a perrriarierit staff bf 
scientists, engineers, arid tech- 
nicians available to help visiting 
scientists and bbservers. 

mgibititg 

Most of the observing time at 
Cerro Tololo is available on a 
cornpetitive basis to all qualified 
U.S. scientists and, on bccasibri, 
foreign visitors. Telescbpe tirrie 
is assigned after judgrrieritbf re- 
search proposals bri the basis of 
scientific rrierit the capability of 
the iristrurrierits to do the worK 
arid the available telescope time. 

Tor More inforrnatloh 

Contact either the CTIO Liai- 
son Officer, Kitt Peak riatigrial 
Observatory. P.O, Bb_x_26732, 
Tucson, Arlzoria_85726, or (by 
International Air Mail) the Direc- 
tor, Cerro Tbibib Inter-American 
Observatory, Casilla 63-D, La 
Sereiia, Chile. 

MATldfiAL RADIO 

AsTRorieMY 

OBSERVATGRY 

MSF suppbrts the riatldnal 
Radio Astrbribmy Observatory 
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(riF<Ab), which makes radio as- 
trotioftiy facilities available to 
qualihccJ scientists. The riRAO 
staff cisslsts visiting scientists 
with the large radio antennas, 
receivers, and other equiprrierit 
needed to detect measure, and 
Identify radio waves frbm astro- 
nomical objects. 

Headquarters for Pi RAO are in 
Cfiariottcsville, Virginia. The three 
observing sites arc Ideated in 
Green Bank, West Virginia; Kitt 
Peak near Tucson, Arizona; and 
80 kilometers (50 miles) west of 
Socorro, Piew Mexico. Pi RAO is 
supported under the terms of a 
contract betvveen PiSF and Asso- 
ciated Universities, Inc. (AUI), a 
corisdrtium of nine universities 
tliat is responsible for RAO oper- 
ation and nianageftient^ 

Two telq^6^pe systems are 
opcrateci^"iil the National Radio 
Quiet Zone site In Green Bank. 
Tlic premier telescope at Green 
Bank is the 43-meter (l^O-fodt) 
instrument, which permits the 
study of spectra] lines at centi- 
meter wavelengths. The telescope 
is an Integral part Of the Very Ix^rig 
Baseline Interferbrrieter network; 
tills network is involved in studies 
of quasars and the high-resdlu- 
tion mapping of galactic dbjects 
over transcoritirieritai arid Inter- 
con tine ntaj distances. The large- 
aperture, 9 1 -meter (300-foot) tele- 
scope is instrumented for survey 
studies df both continuum and 
spectral-line radiation from gal- 
axies where its great sensitivity 
is an advantage: 

A 12-meter (4e-foot) milli- 
mcter-wavejength telescope is 
located on Kitt Peak to take ad- 
vantage of the high altitude and 



dry climate necessary for short 
radio wavelengths. This tele- 
scope is capable of both cdritiri- 
uum and spectral-line studies at 
wavelengths frdrri 1 cehtlriieter 
to as short as 1 mllliriieter. 

The Very Large Aitay (VLA) west 
of Sdcbrro, Piew Mexjcd, consists 
of 27 ariteririas, available for use 
in an iriterferdrrietric mode for 
aperture synthesis observations 
df fairit radid sources. Both con- 
tiriuurti arid spectraMlne obser- 
vatidris at wavelengths of 1:3. 2. 
6, and 20 centimeters can be 
made. 

The four-element interferom- 
eter at Green Bank is operated 
full time for the t!:S. Piaval Ob- 
servatoryon a program ofrrieas- 
uring the earth's rotation and 
determining certain astrdndrriical 
constants. ^ 



EUgibUity 

PiRAO rriakes dbservlng time 
dri each iristrurrierit available for 
the use of all qualified U.S. scien- 
tists arid, dri occasion, foreign^ visi- 
tors. Telescope time is assigned 
after Judgment of research pro- 
posals on the basis of scientific 
merit the ^pability of the instru- 
ments to do the work and the 
available telescope time. 



For More Informalion 

Cdritact the Director, Piatidrial 
Radid Astrdridmy Obser^atdry, 
Edgerriorit Road, Charlottesville, 
Virgiriia 22901. 



SACBAMEniOPEAK 
OBSERVATORY 

PiSF supports the Sacrarnento 
Peak Observatory (SPO). a jSa- 
tional Resrarch Center devoted to 
studies in the fields of solar phys- 
ics; solar-terrestrial relationships, 
and related areas. SPO makes 
available to qualified scientists 
support services for optical solar 
research. 

SPO is supported under the 
terms of a contract between PiSF 
and the Assdciatidri df Universi- 
ties for Research in Astroriorwjj 
inc. (AURA), a rioripirdfit cdrisor- 
tiurri df 16 universities. AURA ad- 
rriiriisters, operates, arid rtiariages 
SPO. 

The SPO dbservirig facilities are 
Ideated at ari elevatidri of 2,800 
rrieters (9,240 feet) on a crest of 
the Sacramento Mountains in 
south<entral Piew Mexico. 59 kilo- 
meters (37 rnlles) east of Alarno- 
gordo. SPO Provides the scien- 
tific communlty^jhjhe world's 
largest collection of modern op- 
tical solar telescopes and auxil- 
iary instrumentation deslgried 
to observe the solar photosphere, 
chrorndsphere, and corona. The 
principal Instruments are a 109- 
rrieter-high Sdlar Vacuurh Tower 
telescope with ari echelle spec- 
trdgraph,_digital diode array, arid 
tunable filters, and an 8-meter 
spar In the Big Ddme cdmplex 
equipped with a 40-ceritimeter 
aperture cdrdriagraph, a magne- 
tdgraph, arid a polarimeter. 

Other iristrumentatlon includes 
a full complement of spectro^ 
graphs, birefrlngent filters, and 
photographic video, and digital 
data acquisition and processing 



4§ 



55 



ERIC 



GUibc TO PROGRAMS 



equipment. A permanent staffof 
scientists, engineers, and tech- 
nicians is available to help visjtlng 
investigators with their observing 
programs: 

EUgibilily 

All qualified U.S. scientists and, 
on bccasioajbreigh visitors have 
access to SPO facilities dh a com- 
petitive basis. Telescope time is 



assigned after judgment of re- 
search proposals on the basis of 
scientific rnerit, the capability of 
the instruments to do the worR. 
and the ax^ilable teiescop)e time. 



For More Information 

Contact the Directoj, Sacra- 
mento Peak Observatory, San- 
spot, new Mexico 88349. 



Atmospheric 
Sciences 



The Atmospheric Sciences pro- 
gram supports research to add 
new Understanding of the behav- 
ior of the earth's atmosphere 
arid its interacUons with the sun. 
Included are: 



• Studies of^e physics, chem- 
istry, and dynamics of the earth's 
upper and lower atmosphere. 

• Research on climate proc- 
esses and variations. 

• Studies to understand the 
natural global cycles of gases 
and particulates in the earth's 
atmosphere. 

NSF also provides support to 
operate the l^atidrial Center for 
Atrriospheric Research (I^CAR) 
arid the Upp^r^ Atmospheric Tacili- 
ties (UAF). I^CAR does research 
iri atmospheric and related sci- 
ences and cooperates with unij 
versities and other qr^nizations 
to coordinate large-scaie atmos- 
pheric research projects, in addi- 
tion, t^e Center operates major 
aircraft, computen and other facili- 



ties for use by university and I^CAR 
scientists: 

The tJAF consists of four large 
incoherent-scatter radar facili- 
ties iocated along a longitudinal 
chain from Greenland to Peru, 
they allow scientists to investi- 
gate both local arid global upper 
atmospheric problems. 

rlrially, I^SF provides support 
for participation by the U.S. sci- 
eritific cpriirriUriity iri iritematibriaf 
scferitific research endeavors, 
sUch as the Global Atmospheric 
Research Program (QARP). 



ATMOSPHERIC SCIEMCES 
PROJECT SUPPORT 

The purpose of these pro- 
grams is to conUnue to build a 
base of fundamental knowledge 
on the atmospheres of the earth, 
other planets, and the sun. Spe- 
cific objectives are: 

• To develop the scieritific 
basis for uriderstaridirig (a) the 
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ciyiianiic aiici physical behavior 
<)( climate and weather on ail 
scales and (b) the natural global 
cycles of gases and particulates 
in the earth's atmosphere. 

• To improve uiiderstanding 
of Uic compbsitibrt energet|<3. 
and pariicularly the dynamics of 
the coupled Upper atmospheric 
system. 

• To ihiprovc our knowledge 
ol the sun as It relates to the 
e,uth s upper atmosphere and 
space environment: 

Proposals hiay be submitted 
by academic institutions, non- 
academic and hbhprbfit research 
organizations, prbfltmaklng and 
private research drganizations, 
and individuals. CKzcasionally, iSST 
s[X)nsbrs efforts by other Qovem- 
ment agencies, particularly for 
field prbgrams. 



Deadlines 

submit proposals at any time 
during the year for all prdgrams 
except Climate Dynamics. Allow 
about six to nine months for 
review and processing. Tor the 
Climate Dynamics Prcjgram. dead- 
line dates fbr proposa[ submis- 
sion are May 1, August 1, and 
December 1, to allow starting 
dates of Pidvember 1, february L 
and June 1, respectively. 

for More Information 

Contact the Division of Atmos- 
pheric Sciences, Piational Sci- 
ence rbUndatibh, Washington. 
D.C. 2D550. 



Areas of Hesearch 

• Aeronomy—UpF>er and mid- 
dle atmosphere phenomena of 
ionization, recorribination, chem- 
ical reaction, photoerriisslba arid 
transport; the transport of erier- 
gy, momentum, and mass in the 
rriesosphere- therrriosphere - ibrib- 
sphere systerii (Iricludes the prbc- 
esses involved arid the cbupling 
of this global systerii tb the strat- 
ospliere below arid magrietb- 
sphere above); the plasma phys- 
ics of pheribrrieria trjahifestcd 
in the upper atmbsphere-idnd- 
sphere sysLerri, including mag- 
rietbspheric CdUpling effdrts. 

• Atrnospheric Cherritstry~The 
concentration and distrtbUtlbh of 
gases and aerosols in the atmos- 
phere; chemical reactibris amdng 
atrriospheric sjDecies; Interactidns 
of atrribspheric species with solar 
radiatibri; sbUrces arid sinks of 
impbrtarit trace gases; precjpto- 
tibri chemistry; transport of gases 
arid aerosbis between the tropo- 
sphere and stratosphere, ponated 
urban air chemistry; air transF>ort 
arid transpdrtation of energy-re- 
lated pollutants^ and improved 
methods for measuring the con- 
centrations of trace species and 
their flow through the atrrios- 
phere: 

• Climate bynai...cs— Causes 
of climate variability and the 
physical processes that goverri 
climate; rnethods to predict cli- 
mate variations and assess their 
impact on human activities; as- 
sembly and analysis of both pale- 
ocllmatic and rrioderri cliniatic 
data; develbprrierit arid Use of cli- 
mate models tb diagribse arid 



siriiUlate cliriiate stages and 
variatibris. 

• Experimental Meteorc)[o^— 
field research on the physics and 
dynamics of the troposphere. 
Including basic reseaj^ch related 
to intentional and inadvertent 
weather modification; precipila- 
tldn development within cloud 
systems; the interaction hnstv^en 
wind fields within cloud systems 
and the precipitation process; 
the developrner^»t of mesoscale 
weather systems; and the role bf 
mesoscale elements iri large- 
scale cyclone and ariticyclorie 
formation. 

• Global Atrriospheric Kesearch 
Program (CjARP)^A long-term 
interriational scleritific prcyect td 
acquire kriovsiedge of the physical 
processes iri the trbpbsphere and 
stratosphere. 5 Uch knowledge is 
esseritia! to Uriderstand the tran- 
sierit behavibr of large-sca[e at- 
rribspheric phendmena and could 
lead tb mdre accuracy in fore- 
casting. It is also a key to under- 
standing what determine^ the 
statistical properties of the at- 
mosphere s general circulation; 
this could lead to better urider- 
standing of the physical basis of 
climate. Within the United States, 
riSr is tile prirnary a^ncy For the 
support of non-rederal research 
in the program, particularly at 
universities. 

• Metebrdldgy— Hdw severe 
stbrrris bleglrl, organize, and [ast; 
the reJatidhship of the electrical 
budget td the characteristics of 
cldud and precipitation particles; 
how tdrnadoes begjn; the effects 
df haze layers and clouds on the 
radiation balance of the earth arid 
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ntniosphcre; the role of ice in the 
formation of natural clouds and 
precipitation and how ice crystals 
and nticlei can be measured; the 
niajor physical processes initiat- 
ing and maintaining cyclonic 
storms in middle latitudes and 
how these developrrients relate 
to severe local storms. In addi- 
tion, iiivestigatioris of new obser- 
vational techniques arid iristru- 
nichtatibri are also supported. 

• Solar Terrestrial—Upper at- 
mosphere (ihcludirig the rriagrie- 
tbsphere) responses to the energy 
flux frorri the suri; rriechariisrri by 
which the maghetosphere ener- 
gizes particles from the sun arid 
the ionosphere and deposits 
thern into the polar Upper atmos- 
phere to form the aurora; nature 
of electric currents and particles 
that now between the atnios- 
phere. Ionosphere, and magne- 
tosphere; effect of variation in 
the sun s radiation on weather 
and climate. 

GENTERS AND FAeiblTIES 



nsr plans the support for, and 
oversees the science programs 
and use of the following facilities: 



iSATlblSAL CEM TER FOR 
ATI^bSPHERIC RESEARCH 

ISsr supports the National Cen- 
ter for Atmospheric Research 
(NCARi a focal pbirit for research 
in that field, rellbwshlps as well 
as research arid facilities siippbrt 
are available to qualified atmos- 
pheric scier itists. 

The major laboratories of 



nCAR are in Boujder, Colorado. 
The Center is operated by the 
Dniversi^ Corporation for Atmos- 
pheric Research (tJCAR), a non- 
profit corporation of 49 north 
American universities with gradu- 
ate programs in atmospheric sci- 
ences, under a contract between 
the Toundation and tJCAR- 

NCAR does research In the at- 
rriospheric sciences, collaborates 
in large rriultiinstituUbn res€iarch 
programs, and de\fl£iops and pro- 
vides facilities tb support research 
programs iri the tJCAR universities 
arid at the Ceriter itself. The re- 
search prbgrarris are chbseii for 
their scieritific rrierit potential for 
progress, respbrisiveriess tb arid 
fit with university activities, arid 
relevarice tb sbciety's rieeds. ' 

Research programs are iri the 
fb I lowing areas: 

• The dynamical and physical 
processes that gdvem the behav- 
ior and climatology of the oceans 
and atmosphere. 

• The chemical composition 
of the atmosphere on regional 
to global scales. 

• Solar processes and solar 
terrestrial physics. 

• The physics of corivectlori, 
thuriderstorrris, and precipita- 
tiori fbrrriatiori. 

• Irripact-assessriierit analy- 
ses tb shbw the irripbrtarit liriks 
between atriibspheric arid sbcie- 
tal activities. 

riCAR's facilities serve the eri- 
tire atmbspheric sciences cbm- 
muhity and part of the bceari 
sciences community. riCAR oper- 
ates research aircraft, radars, 
ground-based observing systems. 



large-scale computers, and mass 
store devices. It also carries out 
some instrument-development 
activities. The nCAR staff consists 
of approximately 600 scientists 
and suppo^t-personnei: 

EUgWiUty 

Visitirig scieritists study arid 
cbrtdUct research^t nCAR U rider 
fellowships arid research pro- 
grams. nCAR facilities are avail- 
able tb qualified scieritists, sub- 
ject tb schedylirig corisideratibns. 

For More Jhformatloh 

Cbritact the Director, riatibrial 
Ceriter for Atmospheric Research, 
P.p, _Bpx 3000, BbUlder, Cblbradb 
80307. 

UmKATMDSPnERIC 
FACILITIES (UAF) 

UAr consists of four laige In- 
coherent-scatter radar f^cijities 
located along a longitudinal 
chain from Greenland to Peru. 
In response to a need for more 
understanding of global-scale 
thermospheric and ionospheric 
problerris, these facilities have 
t?een upgraded and realigned into 
a chain extendlrig frorri the polar 
cap tb the rriagrietic equator. 

The rriajor goal of the DAT 
Prbgrarri is tb prorribte basic re- 
search bri the structure arid dy- 
riariiics bf the earth's upper at- 
mbsphere by; 

1. SUppbrtirig the dperatiori 
arid scieritific research of 
the lorigitudinal chain of 
Incoherent-scatter radars. 
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2. Ensuring that these radars 
are maintained as state-br 
the-art research tools avail- 
able to all interested arid 
qualified scieritists. 

The UAr consists of the fol- 
Ibwirig: 

• Sbridrestrbrri Radar Tacility at 
Sdndre Strbitigqrd, Qreerilarid is 
operated by SRI Institute I rite r- 
riatibrial under an PiSFgrariL This 
radar has recently been rildved 
frdrii Alaska arid alldws dbserva- 
tidhs df the pdlar cap, the cusp 
(a regidn df easy access for sdlar 
wind energy), and the ndrthern 
part of the auroral oval. 

• Mihstone Hilh near Boston, 
Massachusetts, is operated by 
MIT's Haystack Observatory under 
an risr grant. It is located south 
of the auroral oval, in the region 
where significant mid-latitude 
phenomena are observed. Obser- 
vations of high-aititude regions — 
From almost directly above the 
radar at Soiidre StrbrnQbrd to 
almost directly abbvc the riext 
radar in the chain at Arccibb, 



Puerto Rlcb—can be made there. 

• Arecibb Observatory at Are- 
cibb, Puerto Ricb is operated 
under contract to the PiSF by the 
Piatiorial Astrbriorriy arid Ibrio- 
sphere Ceriter of Cornell Uriiver- 
sity. At Arecibb's latitude scieri- 
tists have bbtairied eviderice for 
particle precipitatiori iritb the at- 
rridsphercf cdrilpbsitidri chariges 
iri the atriidsphere after rilagrietic 
stdrms, gravity waves prdpagatihg 
frdrri the aurdral regidn, arid the 
pehetration of magnetospheric 
electric fields. 

• Jicamarca Radio Observa- 
tory, at the magnetic equator 
In Jicamarca, Peru, is operated 
under an iSSF grant to Corneil 
University and subcontract to 
the Instituto Qeofisico de Peru. 
At this low latitude evidence has 
been found for the penetration 
of magnetic fields. 

Iri addition, UAr supports the 
heatirig facility (Hr) site at Arecibb 
Observatory. This powerful facility 
uses the ibribsphere as a gigantic 
plasrria physics laboratbry, artifi- 
cally iryectirig eriergy iritb the 



ibnbspheric rriediiirri to study 
basic plasma wave processes. 

tiigibiiitg 

UAr-supported facilities are 
available on a competitive basis 
to all qualified scientists; tJse is 
based on scientific merit of the 
proposed research, capabilities 
of the radars to carry out the pro- 
posed observations, and availa- 
bility of the requested time. 



ror More Information 

Contact the following: 

Director, Sondrestrom Radar 
Facility, Radio Physics Laboratory, 
SRI International, Menlo Park, 
ealifornia 94025 

Director Millstone Hill Radan 
mIT, Haystack Observatory, West- 
ford, Massachusetts 01886 

Director, PiAlC (for Arecibb 
ObservHtbry), Cbrriell Uriiversity, 
Ithaca, riew York 14853 

Jicariiarca Radio Observatory 
Project Departrrierit of Electrical 
Erigirieeritig^ CbrneM University, 
Ithaca, riew York 14853. 
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the Earth Sciences program 
aims to increase understaridlrig 
of the earth's evolution frbrh its 
beginning to the present arid of 
its chemical and physical prop- 
erties and processes. Results of 
this research show the chemical 
arid physical relationships that 
produce laridfdrms, mineral re- 
sources, arid the erivironmentai 
chariges that affect human sur- 
vival dri this planet. 

EARTH SCIEMCES 
PROJECt SUPPORT 

The program's objective is a 
greater understanding al>6ut the 
physical structure and cheriiical 
composition of the earth, its 
geoiogicai processes arid evolu- 
tion. The Focus here 1§ prirnarily 
on the coristitutiori of the earth's 
iithbsphere— the outer 100 Kilo- 
rrieters, iricludirig the upper 
rriaritle^ crust cbritirients, and 
plates. Eriiphasis is on the appll- 
catipri of plate tectonics to the 
study of the origin arid evolatjon 
of cbritirierits. Research in geoj- 
dgy, geophysics, geocheniistry, 
petrology, and related fleids con- 
tributes to an understanding of 
how the planet works; it also 
provides Sindamentai kribwledge 
leading to advances in riilrieral 
and energy resources develop- 
ment mitigation of geologic 
hazards, and better rriaintenarice 
of the environment 

EUgibuny 

Prbpbsals may be submitted 
by academic Institutions^ non- 
academic arid nonprofit research 



brgariizatibris, prbfitmakirig and 
private research organizations, 
arid iridfviduals^ 

DeadHnes: January 15, 1984 arid 
duly 1, 1984. 

For More Information 

Contact the Division of Earth 
Sciences, national Science Foun- 
dation. Washington, D.G. 20550. 

Areas of Research 

• Stratigraphy and Paieontol- 
bgy— Sedimeritary rocks and 
fbssils as a framework for in ter- 
pretirig past conditions and proc- 
esses on the earth's surface. 
Includes sed]mentoiogy, biostra- 
tigraphy, paieoiimnoio^, rriicro- 
paleontojo^, paleoecology, ver- 
tebrate and invertebrate pale- 
ontoiogy. 

• Bnvirbnrnental GOTsdcrices^ 
Phj^lcaj and chemical processes 
occurring at or riear the earth s 
surface. Projects iriclUde Ibw- 
terriperature geocherriistry, vdl- 
canblbgy, study bf surface arid 
ground waters, glacidlogy, soil 
scierice, fossil-fUel gerieratlon, 
arid study bf gedldgic hazards. 

• Crustal Structure and Tec- 
tdriics— Ancient crustal plate 
cdriflguratidris and their recon- 
structidri. Primary focus is^ on 
structural geology geojogic map- 
ping, tectonics, sejsmojogy, geo- 
chronology, and paleomagnetic 
dating: 

• Seismolo^ and Deep Earth 
Structure — Obsel^atibrial, labora- 
tory, and theoretical studies tb 
understand earthquake proc- 
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esses. Projects focus on earth 
structure, seismic wave propaga- 
tion, a?id wave behavior in rocks 
at depth: 

• Experimental and Theoret- 
ical Geophysics— Physical prop- 
erties of the solid earth. Includes 
studies in geodesy; georriagnet 
ism; paleomagrietism; heat flow; 
and magnetic electrical, arid grav- 
ity ficids. 

• Petrogeriesis arid Mirieral 
Resources— I ritegratibri of lab- 
oratory, field, and experirtiehtal 
data to infer cbriditibris arid proc- 
esses that forrried crustal rbcKs, 
miherals, and ores. Projects in- 
volve igriebus arid rtietamorphic 
petrblbgy, miii era logy, crystallog- 
raphy, coals, arid metals. 

• Mantle Geochemistry— The 
gebchemical origin and evolution 
of the earth, especially re]a ted to 
the mantle. Projects use analysis 
of elements, trace elements, and 
gases; radioisotopes; stable iso- 
topes; and geochronologicai stud- 
ies applied to crustal rriatenals 
and meteorites. 

• Experirnental and Thebret- 
icai Geochemistry— Projects tb 
obtain a rigorous, quarititative 
understanding bf the cherriicai 
behavior of natural materials 



under conditions of terriperature 
and pressure found withiri the 
earth. Projects Focus on theoret- 
ical or laboratbry research bri the 
behavior bf earth materials under 
relatively high cbriditibris bf terri- 
perature arid pressure. 

EARTH SGIEMCES 
EQUIPMENT SUPPORT 

Research In the earth sciences 
has produced greater rieeds for 
specialized equiprrierit—iriclud- 
irig arialytical iristrurrieritatiori, 
experlrrierital apparatus, arid cer- 
tairi equiprrierit for field studies 
arid for cbrriputatibri arid data 
prbcesslrig^— that cbmmbhiy is 
tbb experisive and of tod broad 
a pbtehtial use to be justified by 
a regular research proposal: The 
Division of Earth Sciences wHi 
consider proposajs to purchase 
major research ^quipm^nt, ren- 
ovate and upgrade existing equip- 
ment; and develop new instru- 
ments that will extend current 
research capabilities. 

For More Information 

Contact the Division of Earth 
Sciences, National Science Foun- 
dation, Washington, b:^: 26550. 



This program suppor^ts re- 
search to improve underetanding 
bf the sea and the ocean basins. 
E5asic research programs sup- 
port individual scientists, small 
groups of cooperating scien- 



tists, and some large cbdrdiriated 
projects. Ocean Scierices also 
backs eFForts to develop, acquire, 
and operate the iristrurrieritatlbri 
and facilities needed tb carry out 
these research prograrris. 



Ocean Sciences 
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RESEARGH SUPPORT 

These programs fund a broad 
ranyc of projects dealing with 
physical, chemical, geojoglcal, 
cind biological processes in the 
ocean. Large and smaM grants of 
scvcraj months' to several years' 
duratioti are awarded to highly 
qtuiliflcd individuals and groups 
of scientists; Grants are awarded 
on the basis of competitive peer 
review of unsolicited research 
proposeils. 

Deadlines 

Stib?iiit proposals at any time. 
Allow about six months for review 
and processing. Following is the 
annual schedule of prbpbsai re- 
view panel meetings, with the 
associated target dates for sub- 
mitting proposals and the earliest 
starting dates: 

Proposal Start 
Target Panel Date 
Dcitc Meeting (earliest) 

June 15 Aug. Hov. 1 
Oct. I Dec Jan. 1 
reb. 1 Apr. July 1 

Proposals that require the use 
of ships (see Oceanographic 
racillties Support" t)€[ow) should 
be subiiiitted for consideration 
at the April or August panel meet- 
ings so that timely decisions can 
be made on ship support and 
schedules. 

for More InforrriaUoh 

Contact the Director, Division 
of Ocean Sciences, Piatlonal Sci- 
ence Foundation, Washihgtbri, 
b.C. 20550. 



Areas of Research 

• Physical Oceanography— De- 
scription, analysis, arid rribdelirig 
bf oceanic circulatibri arid traris- 
pbrt; effects of circulatidri ori 
eriergy riibrrieritUril trarispdrt; 
physical circulatidri prdcesses, 
eddy gerieratidri, arid turbulent 
rriixirig dri contiherital shelves; 
mixirig prdcesses and circulation 
iri estuaries; wind-generated tides 
and surface and mterna| waves; 
small-scale transport processes 
such as diffusion, conduction 
and convection, and three-dimen- 
sional turbulence; physical prop- 
erties of seawater; circulation 
and mixing processes in lakes. 

• Marine eherriistry— Physi- 
cal and chemical prbperties 
of seawater; equilibria bf cherri- 
ical species and cbrnpburids iri 
seawater; fluxes between sea- 
flbbr sedirrierits, their iriterstitial 
waters, arid bverlyirig seawaters; 
fates of rriaterials deposited on 
the sea floor; alteratidris of mate- 
rial rildvirig thrdUgh the ocean; 
iriteractidris and interdcpenden- 
cies between chemical pruu sscs 
arid marine organisrns; air-sea 
exchanges of manmade and^nat- 
urally mobilized chemicals; chem- 
ical properties of the ocean sur- 
face; kinetic and thermodyriamlc 
prDcesses in the marine envir- 
onment. 

• Subrnariric Geblo^ and Geo^ 
physics— Structure bf continental 
margins, bceanic rise systems, 
and deep sea sedirrieritary tiasiris; 
evblutibri bfbceari basiris; proc- 
esses cbritrollirig exchariges 
bf heat arid chemical elemerits 
betweeri seawater and oceanic 
rdcKs; tectdriic and volcanic 



activity at mid-bcean ridges; 
cliemlcai and rnineralbglc varia- 
tions in marine sedirrierits; dep- 
bsitibri, erbsibn, arid distributiori 
bf rriaririe sedimerits; geologic 
arid bcearibgraphic processes 
cbritrbllirig sedirrieritary ^terris; 
past bceariic circulatidri patteriis 
arid, climates; evdlutidri df rili- 
crbrdssil grdups; palederivirdri- 
rrierital cdritrdls dri fdssil grdUps 
arid sedirilerit types; interactions 
df cdritirierital and dceanic geo- 
logic processes. 

• Biological pceanography^ 
Distribution, abundance, phys- 
iolog^^ sndjife history ^fpejagic, 
coastal, and deep sea marine or- 
ganisms, and their interactions 
with their environrrients; struc- 
tures of pelagic and detritus- 
based food chains; phytbplariRtbri 
prbductivity; triteractibris betweeri 
deep sea biblbgical processes 
and the bceari ecbsysterri; spe- 
cializatibn bf deep sea brgariisrris; 
ecolbgy bf the Qreat Lakes arid 
factors regUlatirig phytdplartktdn 
prddUctivity there. 



OCEAMpGRAPHIC 
rACILITiES SUPPORT 

(drs) 

The rSatibrial Scierice FbUrida- 
tibri supports cbristrUctidri, cdri- 
versibri, acquisitibri, arid dp- 
eratibri bf rriajdr dcearidgraphic 
facilities that lerid themselves to 
shared usage. The UniverSity- 
riatidrial Ocearidgraphic l^abora- 
tdry System (UPiOLS) schedules 
that Use. 

This progi'sni supports large 
and expensive facilities that 
will aid iSSF-funded research 
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iliicl traihihg of bcearlbgraphers. 
Kxiiriiplcs of these facilities are 
ships, sUbmcrsibles. large ship- 
bbtlrd cqniphieht, and coin pi ex 
ihstruhierits to collect and ana- 
lyze data, runds are also avail- 
able to develop research instru- 
nientation that has potential for 
wide use. however, the award of 
such funds docs not imply con- 
llnuiny facility support: 

The foundation encourages 
local tontribulions from non- 
federal fufids; however, there is 
no fixed reqtiiremcnt for institu- 
tional contributions. 

EUqUuUty 

Ors support for hiajbr ocean- 
ocjraplilc facilities is cbriceri- 
trated at a limited riUmber bf in- 
stitutions that are suitably located 
and have the Ibgistic capability 
to carry out niajbr facility bpera- 
tibhs. These institutions have sub- 
stantial ongoing programs ofpri- 
inary research in oceanography, 
and they also support the pro- 
grams bf other institutions^ 

f5ef( re submitting a proposal 
for support under this program, 
institutions should seek advice 
from the 0ceanographic racili- 
ties Support Section. Also avail- 
able are a general brochure and 
specific instrucUoiis on how to 
sut^mit proposals for ship opera- 
tions, shipboard technicians, arid 
equipment acquisition. 

Deadlines and Target Dates 

Proposals for ship bperatibns, 
sFiipbbard techrilciaris, shipboard 
cquiprrierit, arid iristrUmentation 
are due July 1 each year. Target 



dates fbf instrumentation de- 
velopment proposals are Sep- 
teniber 1 and Tebruary 1 each 
year. Proposals requesting sup- 
port for other activities may be 
submitted at any time. 

for More Jhfdrmatioh 

Cbritact the Division bf Oceari 
Scierices, Ocearibgraphic Tacili- 
ties SUppbrt Section, riatlbrial 
Scierice roundatibn, Washington, 
D.C. 20550. 

OCEAN DRlLLiriQ 
ACTIVITIES 

Ocean Drilling activities rriaKe 
up a uriique, worldwide effort tb 
iexplore the earth's crUst berieath 
the bcearis. This interdiscipli- 
riary scierice effbrt, aided by deep 
bceari drillirigand coring of rocks 
arid sediments, seeks to reveal 
the composition and behavior of 
the submerged 71 percent of the 
earth's surface. 

DEEP SEA DRILLINQ 
PROJECT 

The final cn^ise of this project 
aboard the Ship Glorhar Chal- 
lenger will occur early in fiscal 
year 1984. The project is rhari- 
aged by the Scrlpps Iristitutibri 
of Pcearibgraphy, University of 
California, Sari Diegb. It involves 
cbllectirig geblcQic samples from 
the floor bf the deep ocean t5asins 
through rotary coring and hy- 
draulic piston coring In the sedi- 
ments and underlying crystalline 
rocks: Portjqns of the core sam- 
ples are made available to quali- 



fied scientists for individual re- 
search projects: 

Between August 1968 arid 
March 1985^ 1,019 holes at 596 
sites were drilled in the Atlantic, 
Pacific, Antarctic, and Indian 
Oceans; the Mediterranean, Carib^ 
bean, Bering, Piorwegiari, arid Red 
Seas; and the Gulf of Mexico. 

Trom 14 to 16 scieritists par- 
ticipate aboard the drillirig ship 
on each tvvb-rribrith cruise, de- 
scribing the cores lithblbgically 
arid paleoritblogically. These de- 
scriptions arid resultirig iriterpre- 
tatibris, alorig with thbse frbm 
shore-based labbratbries, are 
published iri a series of Vblumes 
called the Iniim Reports of the 
Deep Sea DrUUng Froject (one 
vblume fbr each cruise): The re- 
pbrts are placed with all major 
libraries and available for pur- 
chase from the Superintendent 
of Documents, U3: Government 
F^rlnting Office, Washington, D.C. 
2G4G2. 

Samples of core rriaterial for 
detailed analyses are available 
to qualified scientists through- 
out the world a year after corri- 
pletion of the cruise that collected 
the cores. 



rUTURE SCIEMTinC 
OCEAn DRILLinO 

A new ocean drilling program 
is [n its final planning stages: and 
drillirig is expected to begin iri 
fiscal year 1985. 

Eligibility 

Proposals may be submitted 
by academic institutions, non- 
academic and nonprofit research 
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groups, arid prdflt-onented and 
private research organizations. 
Occasionally, nsr sponsors ef- 
forts by other Government agen- 
cies, particularly for field pro- 
grams. 

be^diines 

Submit proposals at any time 
during the year. Allow about six 
months for revievs/and processing 

For More JnformBtion 

Send general inquiries to the 



U.S. Antarctic 

RESEARCH 

The national Science Pour^da- 
tidn awards grants or contracts 
for research irii and around Ant- 
arctica and for antarctic research 
at home institutions. 

The goai of the U.S. Antarctic 
Research Program is to main- 
tain the Antarctic Treaty to en- 
sure that the coritirierit will be 
used for peaceful purposes, to 
foster research that contributes 
to the sblulibn of regional and 
worldwide problems, to protect 
the erivirbrimerit and to ensure 
equitable, arid wise Use of re- 
sbUrces, Research is supported 
in the disciplines of biology and 
polar-related rtiedlcine, upper 
atmosphere pjiysics, geology, 
glacidldgy, meteorology, and 
dcea noy ra phy. 

Specific objectives of the pro- 
gram are to understand thefunc- 



Ocean Drilling Program, Division 
of Ocean Sciences, iSationa] Sci- 
ence Foundation, Washington, 
D.C 20550. 

Send requests for samples oF 
the core material to the^Curator, 
Deep Sea brilling^Prqject Scrlpps 
lnstitut[on of Oceano^aphy, Uni- 
versity of California at San Diego, 
La Joiia, ealifbrnia 92093. 

Subrnit proposals for studies 
of core rnateriais to the Central 
Processing Section, Piatibrial Sci- 
ence roundatioh, Washirigtori, 
D.G. 20550. 



tion, evolution, arid adaptations of 
land and sea spfecies and ecpsys^ 
terns; the geolo©' and geblogic 
history of the cbritirierit arid its 
surrburidirig bceari basiris; the 
structure arid dyrianiics of the 
rriagrietbsphere arid the iono- 
sphere, whjch are Uniquely meas- 
urable at the high gedrnagnetlc ' 
lati tudes of Antarctica" Antardtica^s 
rp';e iri past arid present global 
cliroate thrdUgh study of surface 
arid Upper air processes^ the 
structure, dynamics, and chem- 
istry of the ice sheet, and oceanic 
circulation^ and the physical arid 
chemical^ oceanography of ant- 
arctic seas^ 

Research may be perForriied 
at four U.S. research statlbris: 
Palmer (65°S. 64^W.), Siple (76*»S. 
84^W.j. Amundsen-Scott South 
Pole (90°5.), arid McMurdo {78*»S. 
167°E.). Each statibri has labor- 
atories br specialized eqUipnient 
and is adequate for cbmfdrtable 
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U()ii\ ln<iy iilso be doric 
ic' icc-slichcithciicd fc; 

JVcfo, Coast Guard 
rs, a roscarch ship of 
icadciiiic fleet, and a 
coiifiaurcd LC-130 air- 
iricj the austral sunimcr 
iTiay be done at camps 

any cotititiental loca- 
sicnially, such work niay 
out dt stations of other 
rrcaty iiatioiis; 
irly Ottoijer to late Tcb- 
B js-frequrnt air service 
he tJmtcHi States and 
s except Kahnen which 
ci by Hero and other 
.ween Decern be r and 
), flk^hts generally are 
IcMurdo in late August. 
:st of the year the sta- 
ttiie in Isdlatibn. In the 
h It e r . M c to th a kc s re - 
list's off southern South 

hurc (HSh' B2-54) fur- 
ibes tfic prdgrahl; sets 
arch opportunities and 
s; describes facilities, 
ind btfier support avail- 
cstigatdrs; atid explains 
re pa re proposals: An 
oi tnust get a copy of 
fill re and a proposal 
;m kil froni the Division 
MK^rarns before writing 
\\: 

Ly 

Kleitiic iiistitutions and 
:ally related iionproflt 
Lioiis may submit pro- 
graiits or contracts for 
project support. Indus- 
>thcr iocah State, and 
igencics also are eJigi 
ipport. 



TurqvA Diitcs 

Requests for support of re- 
searcii sliould be received by 
dune I ofthe year preceding the 
propMDsed coinmencement of field 
work, f^or example, prbfxjsals for 
the 1985-1986 austral surrimer 
and the 1986 austral winter 
should be received by June 1, 
1984. Scientists must specify their 
logistics heeds in their prbpK)5als. 
They also riiUst use a proposal 
prcp>aratibri kit cbritaihihg a copy 
of the brochure mehtibried above 
pliis bthcr essential forms and 
ihstructibhs. 

For More In forrnation 

investigators will be aided in 
preparing proposals by the bro- 
chure and proposal preparation 
kit rcrcrrcd to above, by the 
rdundatibh s brbchure Grants 
for SciertUflr ivVd Engineerlivg 
Hcsearc U (PiSP 83-57), and by pre- 
liminary cbnimunicatlon with the 
Fblar Science Section and, for 
field work, the Polar Operations 
Section of the Division of Polar 
Programs. 

Literature pubiished between 
1951 and the present is cltecl in 
the multivolume Antdrctic Bibli- 
ography: available froin the U.S. 
Government Printing Office, Wash- 
ington, b.C. 20402 Literature 
published before 1951 listed 
in Antarctic Bibliographii^ i 1968, 
Greenwood Press', Westpbrt Con- 
necticut 06880). The rribrithly 
Current AtVtarcUc Literature is 
available through the Division bf 
Polar Prbgrarris. 

Knbwiedge bf Antarctica is 
4urrirnarized in the Antarctic Hap 
Folio 5enes ^Smithsonian Ocean- 



ographic Sorting Center, Wash- 
ington, b.C. 20560). Maps o! the 
continent are available from the 
U.S. Geological Survey, 1200 S. 
r.ads Street, Arlington, Virginia 
22202. 

Ice cores, ocean -bottom scdj- 
riientary cbres, terrestrial sed- 
imentary cbres, dredged rbcks, 
biblbgical specirrieris, metebrites, 
arid bceari-bbttbhi phbtographs 
are available Tor study. Request 
Speciriieri arid Cbre-^mple Dis- 
tribution Pblicy" from the Division 
bf Pblar Programs. 

Address communications to 
the Division of Polar Programs, 
riational Science Foundation; 
Washington, D C: 20550: 

AR€Tie RESEARCH 

Within the Arctic Research Pro- 
grarii, the rbUhdatibn supports 
b)bth individual research and large 
multidisciplinary projects^ The 
program has rather speclHc objec- 
tives; these are described briefly 
below and at greater length In a 
tjrochure {iSSP 82-53) available 
from the Division oF Polar Pro- 
grams: 

The Arctic Research Program 
comprises only about half bf the 
arctic-related research sUppk^rted 
by the Matibrial Scierice TbUrida- 
tibri. Irivestigatbrs plaririing to 
prbpbse research withiri a giveri 
disciplirie shbuld exarriirie bther 
riSF prbgrarris to deterrriirie which 
have research objectives mbst 
closely related tb their projects. 

The gbal bf this program is to 
intensify arctic research to ena- 
ble fuller use of the rapidly de- 
veloping arctl^ region and to en- 
sure that such activities do not 
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jncicj\crUMiti> (Icyracic the eirctic 
cnvironnicnt. Kcscnrch is sup- 
ported in the disciplines of gcbl- 
ocjy and geophysics, biblbgy, 
occandgt apliy, nietebrblbgy, gla- 
c:ioloci>'. and upper atmbsphere 
pliysics. 

Specific bhyectlvcs of the pro- 
gram are tb gain new knowledge 
bh mechanisms of energy trans- 
fer between the magnetosphere, 
the ionosphere, and the neutraj 
athibsphcre; the role of the Arctic 
I5asirl In Influencing climate; the 
ihtcractloris of arctic and sub 
arctic seas with the glottal ocean 
systcrn; s^a-ice occurrence and 
behavioi m coastal waters; the 
fiistory of climatic changes as re- 
vealed in the study of deep ice 
cores from the Greenland ice 
sheet; properties and character- 
istics of permafrost and the struc- 
ture, function, and regulation of 
arciic terrestrial and marine ecb- 
systems. 

tfie roundatiori generally does 
not provide logistics br bpcra- 
tional support for arctic research; 
it is usually the respbhsibllity of 
tlie prbpbsers tb arrange and 
budget fbr these items. However, 
riSr sometimes arranges for air- 
craft support and housing for re- 
search in Greenland. 



Prior approval by the Danish 
govern merit is heeded for re- 
search in Greenland. Approval 
invblves fbrmal submittal by the 
U.S. Gbverhmeht of project de- 
scriptibhs and an oral presenta- 
tibri tb Danish officials. Scientists 
cbhtemplating research in Green- 
land should contact the Division 
of Polar Programs as early as 
possible; 



U.S. academic Institutions and 
acadertilcally related nonprofit 
research organizations may sub- 
mit proposals for; grants or con- 
tracts for research project sup- 
port Industry and State and local 
government agencies also are 
eiigibic for support. 



Target Dates 

Kequests for support of r'e- 
search should t5e received by Sep- 
tember 1 for support In the fol- 
lowing fiscal year which lasts from 
October 1 to September 30. In 
all proposals involving field work, 
scientists must specify their lo- 
gistics and operational plans, to 



assure safety and feasibility. 

For More Information 

Investigators will be aided in 
the preparation of proposals 
through iise of the brochure refer- 
red to above; use of the iSSF bro- 
chure Grants for Scientific and 
Engineering Research (riSF 83- 
57); and preliminary communi- 
cation with the Polar Science 
Section and for major field work 
the Polar Operations Section of 
the Division of Polar Programs. 

Greenland ice cores are avail- 
able for study. Coritact the De- 
bartrnerit of Qepjb^/ State Uhi- 
>*Lrsity of new Yoi'K at.Buffa^O' 
ArTiherstriewYbrk 14226. 

A l:5,000,0p0-scale map bf 
the Arctic, published In 1975, is 
available frbm the Smithsbhian 
Oceahbgraphic Sorting Center, 
Washington, D.C. 20560. 

The Arctic Bibliography (16 
vol u m es, 1953- 1 97 5^ Ar ct i c j n - 
stitute of iSorth America, Calgary, 
Alberta, Canada T2ri iri4) ab- 
stracts and indexes 108,000 titles 
relevant to the Arctic. 

Address civnrnunications to 
the Division of Polar Programs, 
National Science rouridation, 
Washington, D.C. 20550. 
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Til is category of programs 
combines PiSr activities designed 
to: 

1 . Foster codperatibh arribrig 
ciiUcrcrit sectors of research 
performers arid ijsers Ifbr 
example, universities arid 
iiidustry) arid ericbUrage 
cbritribiitibns of the private 
sector to the riatibrial re- 
search effort. 

2. F^'rdriibt^ healthy iriterna- 
tidhal relationships and 
enhance the work of U.S. 
researchers by aiding co- 
operative activities with 
foreign scientists and insti- 
tutions: 

3: Study science and technol- 
ogy policy issues; provide 
information and analysis for 
public policies designed to 
Improve the Piatiori's scl- 
entlRc enterprise and its 
service tb society. 

4. Collect, analyze, arid pub- 
lish data bri the status bf 
the riatiori's scierice arid 
crigirieeriiig resources. 



A rciis of Research 

The national Science Tounda- 
tlon has always been acutely 
aware* ol the relationships be- 



5. Extend greater research op- 
portunities to all segrrierits 
bf the scieritific cbrrirriuriity. 

Prbgrarris for Iridustrial Sci- 
ence arid Techriblbgical Iriribva- 
tibri suppbrt cbbperative work 
betweeri uriiversities arid Indus- 
try', arid betvk/eeri scieritlsts/engi- 
rieers arid the general public. 
The programs also provide op- 
portunities for small business 
innovation research. 

Research Initiation and im- 
provement programsjnitiate and 
support research and related 
activities Jhat strengthen the 
resource base for science and 
engineering and cut across the 
foundation's discipline-oriented 
activities. 

International Cooperative Sci- 
entific Activities suppbrt jbirit ef^ 
forts with advanced and develbp- 
irig cburitries. 

Policy Research arid Analysis 
arid Scierice ResbUrces Studies 
provide research, arialysis, arid 
repbrtirig bri the bverall scieritific 
arid techriblbgical enterprise and 
its impact bri society. 



tween industrial development, 
technological innovation, and 
scientific research: These pro- 
grams focus on those relation- 
ships, stressing cooperation be- 




scmnTiric, 

TEGMfid- 
LOGICAL, ATiD 
INtERNAtlONAL 
AFFAIRS 



Industrial Science 
and Teehnoiogieal 
Irinbvatibn 



v. 
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tv%c!C!i incitistr>' and universities. 
Tlicy also improve the rbuhda- 
tion s ability to address issues 
often raised by the Congress, by 
tiic science and technolb^ policy 
rornmunity, arid by iridustii. 

Industrial Science arid Tech- 
nological innovation programs 
support cooperative research ef- 
foit5 between the Piatibn's univer- 
sities and iiidustry arid research 
in snialUiigH-technblogy busi- 
nesses. The long-term goal is to 
improve techribldgical innovation: 
Specific c)t>jectives are to: 

• Iniprbve the linkage between 
Ufiivefsity arid iiidustriaj fmida- 
hieiital research by supporting 
jbirit research projects. 

• increase opportunities for 
sniall Se^T firms to do research 
leading to rapid commercializa- 
tion of new products and proc- 
esses. 

• Help to create university 
researcli centers where iridus- 
trial and university scientists and 
engineers riiay work tbgether bri 
technologies of industrial rele- 
vance that have poteritial appli- 
catiohs across rriajbr sectbrs of 
tiie econohiy. 

• improve understanding of 
the niaiiageirierit bf technologicai 
change arid analyze alternative 
strategies for the productive use 
of techhblbgy. 

inOUSTRY/UINIVERSITY 
COOPERATIVE 
RESEARCH 
PROJECTS 

Here the objective is to ad- 
vance scientific and erigirieering 
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knowledge that is a key to future 
technological innovation, by en- 
cburagirig cooperative industry 
arid Uriiversity research. 

To ideritljy basic research that 
is relevarit to ihribvatlon, PiST 
spbrisbrs ribfiprbprietary coop- 
erative researdl prbjects tjetween 
universities arid industry. These 
projects focus oh technologicai 
bp pb r t U h i t i es i m por t a n t to t h e 
riatlbh, and the length of tirne in 
trahslating fundamerital knowl- 
edge Into economic utility is 
shortened. 
EUgibiUty 

Eligible iristitutibris are uni- 
versities arid cblleges arid estab- 
lished profit-itiakirig Industriai 
firrris, iridUdihg small t^uslnesses. 
The cbbperating parties niust 
represerit bona fide independe2it 
operations, as evidenced by the 
absence of interlocking relation- 
ships. Prior or current oDnsulting 
relationships between faculty and 
industrial firrns are acceptable as 
long as these relationships do not 
materially affect the major deci- 
sion-making ability of either iristi- 
tution or the objectivity of the 
research results. 

Proposals should be prepared 
jointly by acaderriic arid iridustrial 
researchers arid subrriitted jbihtly 
by their respective iristitutibris. 

ALuard Crilerla 
Eiigibility criteria: 

; - - - 

1, Strbrig arid.active research 
collaboratiori between uni- 
versity/' arid industrial re- 
searchei s in doing the pro- 
posed project. 

2. Significant cost-sflbring by 
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the industrial participant 
of Its own costs of research 
participatibii, as cviderice 
of the iridustriai relevance 
of the research. 

Selectibh criteria: 

1. Quality of proposed re- 
search. 

2: tikelihood that successful 
research will have Impor- 
tant irriplications for tech- 
nological advances. 

3. Appropriate rriixoTcx>bpera^ 
tive projects acrbss the sp>e- 
cialties bf scierice arid engl- 
rieeririg. 

^To ensure high technical qual- 
ity, proposals will be peer-re- 
viewed In competition wjth other 
proposals (cooperative and non- 
cooperative) in the same area of 
research: These review proce- 
dures.are the same as those 'ap- 
plied to any research proposals 
received by riST. 

FrepBraiioh and Submissloh 
of Proposals 

Ail grarits rriade by this pro- 
grarii will be jbihtly sponsored 
by at least brie other PiSr pro- 
grarii. Accbrdihgly, each prqposaj 
shbuld iderttify two PlSr programs 
bri its cover pagei^ (1) Industry/ 
Uriiversity Cooperative Research 
Prbjects Program and (2) another 
risr program in which the pro- 
posed research falls: Tor exam- 
ple, arrant in chemistry might 
be jointly sponsored by the MSr 
Chemistry Division and by this 
program: 

Researchers should subrriit a 
c cooperative proposal directly to 
the fiSK technical prograrii re- 
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spoiisibic lor tiic nrca of icscarcii. 

liic phrnse Inciusto/tJnivcr- 
sity Coopenitivc f^escaicfi ' sfiotilci 
i)c piiic cci on tiic title ps^Q^ alxwc 
the proposiil title. The researcfi 
picin sfiouici explain the tasks to 
he perfonned by both the univer- 
sity aiid iiiciustriai groups. 

Projects will l)e technically re- 
viewed, recoin mended, cc^fuhded, 
and nionitored by the relevant 
teelinical procirani. 

rhe proposal slibUld be pre- 
pared according to iristructibhs 
in the hSr l)ooRlet Grants for Sci- 
cntiric a/j(7 KtYfinicerlng Kesearch 
(HSr 83-57), available frbni rbrms 
and F^Ut^'icatibris, riatibrial Sci- 
e nee Vo ij n d a t i b h , Wa s h i f 1 gtb n , 
D.C. 20550. 



Dead (if ws 

There arc no specific closing 
dates; Allow aboa^ six months be- 
tween receipt of proposals and 
notice of funding decision. 

For More informcxtion 

Ask for the program ariribuhce- 
m e n t / h dus t rij 'VnVvc rs iUj Co- 
bperaUvc Research Grants (PiSr 
82-56). 

ContciCt Prbgrain Director, In- 
dustry/Uhiversity Cddperatlve 
Reseorcli Projects, riatlona[ Sci- 
ence rqUndatibri, Washington, 
p.C 20550. (202) 357-7784 or 
357-7527. 

IJ^lISTRY/uHlVERSITY 
COOPERATIVE RESEARCH 
CEMTERS 

The Foundation also encour- 
ages another kind of linkage 
called ifidustry/bniversity Coop- 



erative Kesearcii Centers. In 
contrast witli tlie cooperative re- 
searcii projects, the centers are 
not based bri a brie university- 
one cbrnpany relationship. In- 
stead, they are based oh a brie 
university-multicbrripariy arrarige- 
meht that focuses bri particular 
scieritific areas— for example, 
polymer prbcessirig br com- 
puter graphics. Cbrripariies rriay 
be frbm brie br several iridustries. 
Prbriiisirig variatibris bri these ar- 
rangerrierits are also cbrisidered. 

A ceriter of this type usually 
calls bri the services of many dls- 
cipliries within a university, es- 
pecially those concerned with 
the business and engineering 
schddis. It also jnvites participa- 
tion by local business an^d finan- 
cial communities: Six to twelve 
private-sector companies are gen- 
erally associated vt^ith a center as 
co-sponsors of R&D programs 
that are of interest both to com- 
panies and the university. 

The programs cover basic arid 
applied research iri various sci- 
entific discipliries arid gerieric 
techriblogies that have prospects 
of leadirig to rievy products, prbc- 
esses, arid services for the par- 
ticlpatirig cbrripariies. Qerierally 
the research agerida is estab- 
lished by the participarits arid is 
ribt sut>ject tb PiSF control. 

PiSr arid industry's Joint sup- 
pbrt Iri launching a center lets 
the university develop a broad- 
based research program that can 
respond to the scientific needs 
of Industry and test the ongoing 
interest and commitment of the 
industrial sponsors. 

After a planningand organizing 
period ofabout one year, funded 
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lip to a level of approximately 
$lbb,bbb, the annual budget of 
a typical center (iricluding some 
goverrirrierit and private funds) 
is nbrriially around $300,000 to 
$500,000. At first it is co-funded 
with iridustry t)y nSF (about half 
bf all cbsts), but the ceriter is ex- 
pected tb becbme self-sUfficierit 
withiri five years. As the ceriter 
research prbgrarris rriatUre, in- 
dustry acceptance arid sUppbrt 
grow while PiSF support is phased 
out. 

EUgibUity 

Universities, colleges, proRt- 
maklng Iridustrial firrris, founda- 
tloris. ribriprbfit brgariizatibris, 
arid corribiriatibris bf the abbve 
are eligible. 

Award Criteria 

Awards are prirriarily based 
upbri quality bf the work effbrt 
proposed arid the ability bf the 
ceriter tb achieve self-sufllciency 
Witriiri a three- to five-year period. 
Seir-sufTiciericy Is defined as re- 
ceivirig a rninimum of 80 per- 
cent private -sector support: 

Awards are rtiade under a two- 
phase ^s>stern. The fijst-phase 
fUridirig can be as much as 
$100,000 for a maximum of 18 
months; this gives PiST the oppor- 
tunity to evaluate the capabili- 
ties of the center for establishing 
a productive long-terrri, uriiverslty- 
industiy relationship. This phase 
also piovldes tirrie for the uriiver- 
sity/industry team to deterrriirie 
whether it wishes to coritiriue the 
program. By the end of this iriitial 
phase, a firm plan for achievirig 
self-sufficiency should be iri place. 
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with ihv cosl-sH.iriiic; rcKitioiisliip 
lH*t\vi*ch iiUllistry university, cind 
CiovernnuMit estahlished. 

SeccMid-phase fundinc; is con- 
liiU;em upon achieving tlie Hrst- 
pliasr c)l)jectlv'es: Sucli an award 
lisuall> wcuild not exceed $1 niil- 
lioii cncr a three- In five-year 
pericKi, with tfic iSsr share being 
provided on a decreasing annual 
basis according to a planned 
sc iu ciulc. I'rivate-sector funding 
uc)ulci incrc<isc proportionally 
over tills satnc period arid end 
tip <it a iiighcr level tlian the PiST 
annutil C(.)niniitnient. 

In aciciition to tlie primary cri: 
tcria (or center lutiding^tecliniail 
c|u<ility ol the [)ro[)qsal, qualifica- 
tions of tlie proposers, arid the 
jikeliliood of acliieviiig the stated 
ohjectivcs^tlie evaluators will 
<ijso consider the extent to wtlich: 

• Activities will result in the in- 
voKenient of undergraduate and 
graciuate students with ihdustiy 
*aiui Its prol)lenis. (Generally, grad: 
uate tliesis prc:)jecLs are developed 
cMui refereed journal articles arie 
pui)lislu c! a.s a coiisequericc of 
tfic reseai c li.j 

•University researchers will 
be ajlowed access to research 
Iciciliiies and resources nbrriially 
available only u) industry re- 
searchers and, ill some cases, 
vice versa. 

• Proprietary rights and pUbli- 
caiioii iieeds of the partlcipahts 
in all experiments arid projects 
will be clearly defiried. 

f'nipcVdUon of Proposals 
cvui Budi^et 

Pro[x)sals and budget should 



be prepared and submitted ac- 
cording to tlie guidelines arid 
format in the MSF. publicatibri 
CjrivUs for Sru^nh7?c_aiici C/igf- 
ttccrinfj Hcscarch (PiST 83-57), 
available frbrii the Pohiis arid 
Publications Unit, riatibrial Sci- 
ence rduhdatibri, Washirigtbri, 
t3.C. 20550. / 



Dcadiines 

Tliere are no specific closing 
dates. Allow about six riibriths 
between receipt of the proposal 
and tlie final decision. 



for More Information 

Contact tiie Program Director, 
Industry/ University Cooperative 
Kcsearch Centers, Piatiorial Sci- 
ence Poundation, Washington, 
b.C. 20550. (202) 357-7527. 

SMALLBUSinESS 
inriOVATIOM RESEARCH 
PROGRAM 

This program offers an oppor- 
tunity and incentive for small, 
creative science- and technolo^- 
oricnteci firms. They may do inno- 
vative high-risk research ori im- 
portant scientific arid techriical 
problems— work that could have 
sigrilficarit public beriefit if the 
research is successful. The prb- 
grarii riiects the reqUirernerits bf 
the Sriiall Business Iririoyatibri 
Developmerit Act bf 1982 (P.L. 
97:219), 

'This is a three-phase prbgram 
that bfTers incentives for convert- 
irig research done in phases J 
arid II to commercial applications 
in phase Ml, with the last effort 



funded by private-venture capital, 
f^ha^se I avvards, at a niaximum 
^ c)f $35,000, arc made to deter^ 
hiiric whether a re search -teased 
idea seems technically feasible 
and whether the proposing firm 
can do high-quahty research^ 
Phfl^e I! funds those research 
projects fourid most promising 
at the end of phase j; previous 
phase 11 awards have averaged 
$200,000: iSo riSr support Is In- 
volved in phase III. 

One objective of this prograrri 
is to increase the return on iri- 
vestment to the public from fed- 
erally funded research. A key 
part of this effort is to ericourage 
a comriiitment for phase III fi- 
nancing by a third party before 
PiSr fundsphase II. The cbrhtliit- 
ment is efTective only if phase II 
achieves certain riiUtUally agrecd- 
upbri techriical bbjectives. Phase 
111 fiharicirig introduces early pri- 
vate-scctbr funding and indirectly 
cbuplcs the riSr-supported re^ 
search to outside evaluations of 
the potential market, manage- 
meht and finar^cia] requirements. 

Research topics may range 
from engineering and the physi- 
cal sciences to the life sciences, 
with emphasis on advanced re- 
search concepts that could serve 
as a basis for technological iri- 
novation. The mix of topic areas 
will differ somewhat wjth each 
solicitation for proposals. 

EligibiUty 

Eligibility is restricted to small 
business firms-— those organized 
for profit, individually owned br 
operated, not domiriarit iri the 
field In which they are bidding. 
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vun\ hcUincj dii civcriicjc of not 
iiUMr tluiii 500 employees in all 
ci[lili<!tccl ilrms. jn nddltion, tlie 
prirnary employment ortlie prin- 
( invcstiyntor must be with 
tlie small l)usincss firm at tlic 
time oi awarci. 



Annual si)li(:itatit)ns made by 
iliis procjr<mi are widely publi- 
ci/ecJ bv the Small Business 
AcJrninistration. They are also an- 
nounced in ilie Commerce ISusV 
tirss Dculi^ and sent to those bh 
MSK's shiall business hiailihg list. 
Solicitatidhs list specific dead- 
lines for j)ropbsals. 



for Hore infortmitlnn 

Kecjuest the latest SmM busi- 
ness inh()ViUinu Hescwcn solici- 
tation brochure (MSr 83 26 or 
its successor). 

Contact the Pnxiram Manager 
Snicill lousiness Innovation Re- 
search riational Science Foun- 
dation. Washington, D.G. 20550. 
(202) 357-7527. 



PRObUCTIVitY 
IMPRbVEMEPiT RESEARCH 

A major objective of this pro- 
gram is to improve understand- 
ing oT innovation processes in 
private and public sectors, par- 
ticularly as they are affected by 
management practices and Ted- 
cral actions. Research is sup- 
ported on these topics: 

• Issues related to industrial 
innovation, especially processes 
In small high-techhblbcg/ fifms. 

• Effects of brgahizatidhal 
structure and behavior dh Inno- 
vation. 

• Implementation of cbrnplex 
innovations. 

• Technology generation and 
diftusion, with special emphasis 
on manufacturing process tech- 
nology. 

• flow universities and indus- 
trial firms successMly interact 
oh research, development, and 
techiiological innovation; 

EHgibUity 

Kro[>osals may be submitted 
by academic institutions, ribri- 



pi-oMt and prbfit-hiaKirig brgani- 
zatibns.. State or local gbvenihierit 
brgahizatibhs, or by a cbmbiha- 
tibh of the above. Especially we'- 
cbhle are joint prbpdsais that 
invdive multiple Investigators 
and/or institutions bringing a 
coordinated range of expertise 
and research skiMs to bear on 
complex problems. 

Deadtines 

Submit prdpdsals at any time 
dijring the year. Allow at)ouUhree 
to six months for review and deci- 
sion. Letters of interest describ- 
ing the proposed research are 
encouraged before submission 
of a formai proposal. 

For More Information 

Guidelines for submitting prb^ 
posals are in the brochure Pro- 
gram Ahhouncerneht for Extra- 
mural Research: ProductiuUy 
rmprouemeht Hesearch. Send re- 
quests for more Iriforrhatibri to 
Productivity Imprbvemerit Re- 
search, Matibrial Science FoUh- 
djitibn^Washingtbri, D.C. 20550. 
(202) 357-9804. 
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GUibC TO PROGRAMS 



Research 
Initiatiori and 
irnprovement 



nsr cictlvities in this fleld reflect 
tlie Foundation's unique role as 
the only Federal agency con- 
cerned with and able to draw 
upon the resources of the scien- 
tific and technical comniuriity as 
a whole. Program objectives iri- 
cjude these: 

• To Increase pppbrturiities 
for women, rriiribrify arid yburig 
investigators arid Tor research 
faculty frbrri predbrilinantly Under- 
graduate cblleges to participate 
iri the riatibn's scientific arid engi- 
rieeririg enterprise. 

• To improve access to scien- 
tific arid technical resources by 
irtstitutidtis (Including State and 
local govemments) that presently 
underuse those resources. 

• To help in identifying the 
nation's science and engineer- 
ing needs, opportunities, and 
problems. 

RESEAfteHIH__ 

y riDERQRftetJAm 

I NSTITUTIQWS PROGRAM 
(RtJI) 

This program suppbrts re- 
search iri those acaderriic set- 
tings where prirriary erriphasis is 
on uridergraduate educatibri arid 
research irivblverrierit is a way to 
prepare uridergraduate students 
for careers in science and engl- 
rieeririg. 

eaiegorles of Awards 

Awards are rriade iri two cate- 
gories. The first Research Awards, 
suppbrts research iri two settirtgs: 
(1) at the hbrrie iristitutibn, includ- 
ing wbrH iri the field, and (2) away 
fi^brri the hbrne Ihstitutioh at a 



research uriiversity br labbratbiy. 
The secbrid categbry. Research 
Iristrurriehtatibri Awards, iricbr- 
pbrates arid supplerhertts the 
Twb/Fbur-Year Cbllege Research 
Iristrurrieritatibri program, which 
has beeri discbritiriUed. These 
awards help Institutions get In- 
strumeritatibh that Is essential 
for faculty research. 

EtigWimy 

Eligibility as a "primarily un- 
dergraduate institution" is de- 
fined in both dep^vrtmentai and 
institutionaMerms. 5pecificaii>^ 
eiigibie departments (1) offer 
courses leading to a bachelor's 
degree in a scientificor ei .glrieer- 
ing discipline, rriay oifer master's 
degrees, but do riot offer the doc- 
torate; and (2) are Ibcated bri 
carripuses where the riurriber of 
scieritific arid erigirieeririg dbc- 
tbrates awarded by the carripus 
as a whble did ribt exceed a total 
of 20 iri the twb calertdar years 
before the propbsal submission 
date. 

Award Criteria 

Each award will be based bri a 
specific research propbsal eval- 
uated by experts m the field, ac- 
cbrdirig tb the criteria stated iri 
Grants for 5c?enN//_c and CngJ- 
heerlha Research WSF 83-57). 
There will be a special emphasis 
bri brie criteribri — effect of the re- 
search bri the Infrastructure of sci- 
ence arid erigineering— in terms 
bf the department's ability to pre- 
pare students for entry Jn to doc- 
toral education^ and careers In 
science and engineering. 

Research under this program 
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shoukl iK: full) inrcciratcd iritc) 
oilier rcsccircM activities sUp- 
portcci by ific roundatidn. Pro- 
cu<ini stiiif in the cippropriate dis- 
cipline u'ijj review and evaluate 
aii proposals: 

For Nore Informniion 

Apj)lica:iLs areHryed to disciiss 
cUiidcliiies with the PiST Program 
Otlicer \\\ IMeii research discipline 
before slU)nlitthiy a formal pro- 
pasiiW to the roundatlon. General 
Inquiries should be addressed to 
KUI Coordinator, Piational Sci- 
eiice foundation; Washington; 
D C. 20550. (202) 357-7456: 



vlsiling professors at uiiiversi- 
lies or four-year colleges. 



fiUgibiUlij 



Dcaciiines 



Msr visiTiriG 

PRbFESSbRSHIPS 
FOR WblMElS 

This program Is designed to 
encourage Ifie full use of the 
riation's scientific and technical 
resources; It gives women scien- 
tists and engineers oppbrtuhi- 
lies to serve as visiting profes- 
sors at aciidemic institutidhs in 
Uie United Stiites or its territories. 
I here, in addition to research and 
teach incv tlRy will l)e available to 
offer advice and rtieniorship for 
woitien at all levels from under- 
graduate to h^culty. 

KtklWiUtl] 

\V()men who hold doctorates 
in fields nonnally supported by 
iSsr (or wiio have equivalent ex- 
[)ericnte) and those with inde- 
pendent rescarcii experience in 
accuiemic, indtjstrinl, or public 
sec i( s may .ip[)ly to ser ve as 



Tor consideration in the fiscal 
year i984 competition, proposals 
must be submitted by January 15, 
1984. 

for More infonimtion 

An annual program announce- 
ment gives more information on 
preparing proposals. Tor a copy, 
contact the Prograrri Director, Vis- 
iting Prbfessorships for Women, 
riational Science Fduhdatioh, 
Washington, D.C. 20550. (202) 
557-7734. 

JiESEARGH_ 
iniTIATIOM (MRU 



MRI Is an integra* part of the 
roundation's overall effort to give 
minority groups more access to 
scientific research: Through this 
program the Poundation con- 
tinues its role as a catalyst for 
research ^initiatit)n support at 
participating colleges and uni- 
versities. 

Projects will be supported up to 
a maxirnuni period of 36 nibnths; 
funds may be used to defray the 
PiSF share of the expense cate- 
gories described \W G ranis for 
SilenUr(c and E^^^ Ke- 
search (PiSP 83-57). Research 
Initiation grants are hot renew- 
able; followiJp propdsals request- 
ing continued support may be 
submitted to other Poundation 
[j ograms but are not eligible 
under MrI: 



The I^RI prbgrahi pro\ icJes sup- 
port for full-tihie minority faculty 
rnembcrs who are nationals of 
the United States arid \A/hb wish 
to establish quality research ef^ 
forts on their campuses, thereby 
increasing their ability to cdriipete 
successfully for regular siippdrt 
from the Poundation and other 
sources: hidividual minority sci- 
entists eligible to submit propos- 
als are those with full-time status 
\^at colleges or universities in the 
United States that have academic 
programs in the sciences or engi- 
neering. Proposals may be sub- 
mitted by any minority faculty 
member who has not received 
any previdus Pederal research 
support as a faculty member. 

Deadlines 

rib specific deadlines br target 
dates apply tb this program. Re- 
view arid prbcessirig usually take 
frbhi six to riirie mbriths. 

For More Information 

Contact the Program Di- 
rector, IMinority^ Research Initia- 
tion, Piational Science Potmda- 
tion, VVasliington, D.C. 20550. 
(202) 357-7350. 

RESEAReH 
IMPROVEMEINT iFi 
MinORITY JflSTITUTieriS 
(RIWI) 

Pljrids go tb iriiprbve research 
c n vi rbri rne ri ts at predbrii i na ri tly 
minority irlstitutibris. The prb- 
granl supports faculty research 
and the acquisition of research 
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t c|Uif)nu lit. aloiui uith c ()c)[)cmc1- 
\\\c \csc,m U pii)jr( ls iiinoiu; jcii- 
(k iiiif institutions «itul bL;tvvccii 
thost^ institutions Jiul inclUstiS 



tUflihiiitii 

t'roposcils iiMN In- sul)niittrU 
in s( icntJsts ancj tMUtinccMS wlio 
ti<uc Icill-tijiu*. .ippolntnicnts cU 
()it'(joniln.uitiN minor it\ colleges 
.ind uiiKrisitics In tlic United 
Sialics, j hrsr sc liools must liavc 
ui) iir.uiujti- pr(Kiranis in science 
01 tl)^ I'ltlirr (U<ulu.ite or under- 
(((.Kluati- programs in eiuiineer- 
iiu^. An institution niay sut)mit 
oiilyoru- KIMI [Mopos.il peryciU. 

DiWiltitlc 



J (}) ?]nic intonmxiUm 

C.oiit;u t tlic Profimm [)itec tor, 
KfsecUcH lm[M()vcment in^Mlnor- 
ity lristituti()ns. iSntional Science 
rouncl.ition; Wasiiituito n, D C. 
2()55(); 357-7350. 

INTERGDVEKriMEMTAL 
SeiEFiCE AMD 
TECHriOLOGY 



These pro(U«iJ^i^ foster th<: cle- 
vci()pmcht cMUl use of scientific 
and tec hnioil resotirccs tfiat State 
arid lc)Ciil c\ovcrnments Ciin tap. 
Cuirerit <^.ipport is for proyrahi 
cisscsstTient, proyram develop- 
nient; and networking activities, 
now featured arc new app'o^^^^l^*^ 
to aid networkinti individuals, in- 
stitutions, and jurisdictions ir1 
iK)tii the supplier and user coni- 



hiutlities. Collectively tliese el- 
forts are designed to capitalize 
on risrs activities and experience 
ill iiiteruovernmcntiil science and 
technology; to stress the replica- 
tion o\ successful institutional 
arrangements, to focus on crit- 
ical issues of commoi"j conccrii 
to State and local governments, 
and to strcngtlien tlic rcsouice 
base for sclcntiRc and engineer- 
ing research itself. 

Support goes pririiarily to or- 
ganizations with special! cXpcr; 
tlse in prograiii devclbpnierlt and 
assessment in the field of Inter- 
gc)vernmchtal science and tecli- 
nolottV' well as to ptiblic in- 
terest associations and other 
iriierm« Hiiiries. There wiHl lu! no 
direct support for demonstration 
[)ic>jects in individual jurisdic- 
tloiis and only limited support 
tor new assessment and evalua- 
tic)r1 studies: 

Vol More Informalion 

Due to the nature of tliesc 
[programs and the requirements 
oflLxecutivc Order 12372, appli- 
ciiiits are encouraged to contact 
program staff for guidance. Send 
inquiries to tlic Director, Inter- 
gbverntiiental S6(rT Programs, 
national Science roundatlon, 
Washington; D;e: 20550. (202) 
.357-7560. 



ETHICS AMD VALUES IM 
SClEFiCE AMD 
TECHriOLOGY PROGRAM 
(EVIST) 

riiis program supports re- 
searcli anci related activities to 



improve oiir uiider^taiuliilg of 
the ethical and value issues in 
coritenipprary scierice and tech- 
nology. Projects otlcn focus on 
th. i'bic of sclehtiric and engj- 
heei liig research in ^^^eas of cur- 
rent (Kla! or professional con- 
eein. The airii is to clarify the 
ethical implications or value as- 
suinptions inherent in "that role 
and to liclp formulate sound pol- 
icy. The program makes avvards 
for collaborative rcsearcli proj- 
ects, inciiviclual professional de- 
velopment activities, and disser- 
tation support. 

Tor iiifc .nation on research 
su{iport, ask for tlie brochure 
i:ihi( s iind Values in Sactice and 
Tcrhnotoqil ^I^^r 83-62). Prelimi- 
nary proposals are required for 
rcsearcli support; subrilit these 
at any time. Torma! prdpc)sals, 
which iiiay be .submitted after 
the statf hascbmiilented on pre- 
liminary proposals, arc consid- 
ered twice a year. Deadlines are 
R bruary I and AUflust 1. 

VUgibUUij 

Colleges, uhivcrsitles, labora- 
tories, iridustrial firnis, citizen 
groups. State and loail govern- 
nier^.Ls, professional assodations, 
and other profit and nonprofit 
drgaiiizations. 

Fot More 1t}fornratk)u 

Contact Ethics and Values in 
Science and Technology; Piograrii 
Director, riationa[ Science Poun- 
dation, Washington: E);C. 20550. 
(202) 357-7552. 
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SCIEMTIMC, TECHnOLOGICAL. AMD iPITCKriATIOiNAL ArFAlRS 



C iuiit. wiiicli siiriihiarizcs 
iiitoi huilioii in this section.) 

I [ic roiincicUibn cricbii rages 
tun\ supports U.S. scieritiHc par- 
ticip.Uion in iriterriatibrial sci- 
cnre proc|riinis arid activities thai 
promise significant benefit to the 
U.S. science efTdrt. 

It is roiihdatiorl jx^licy to foster 
the excharUje of Infdrriiation 
<niion(i scieiitlsts in the United 
States and foreioin countries, ini- 
tiate and sU|)port scientific activ- 
ities iri iTiafters relating to intcr- 
McUional cooperation^ give b:S: 
scieiitists opportunities for sci- 
etitific ccillaboration in developing 
c(Hintri(!s, and provide support 
t(^ U.S. institutions for research 
(jone al)r()ad: 

Programs cjescribed in this 
section are designed to carry 
otjt the above policies. They are 
cocNciinated or managed by the 
Division of International Pro- 
grams (IhTi and cbmplement 
otiier f'ounclatlbn activities in 
support of scientific research. 

IMT v\'elconies inquiries about 
any of the prpgrahis listed arid 
encouujges U.S. scieiitists and en- 
gineers to discuss their plans with 
the stalT of this division. 



BILATERAL COOPERATIVE 
SCIENCE ACTIVITIES 

1 iie programs described here 
focus on cooperation with par- 
ticular countries generally cate- 
gorized as { 1 j industrial countries 
of Western Europe, East Asia, and 
Oceania; (2) China and countries 
of Eastern Europe; arid (3) cburi- 



tries that are riot vvell developed 
iruUistrially. 

Common reatures 



The programs are designed to 
support the work bf U.S. scien- 
tists cooperating with those bf 
other cburitries iri research arid 
related activities. The programs 
have the follbwirig general gbais: 
tb stimijlate scientific prbgress 
by bririgirig U.S. scientists arid 
chgiheers together with cbUritei - 
parts frbrii other cduritries or 
traditions but with similar scien- 
tific iriterests; to enhance scien- 
tific knowledge in priority areas 
of mutual Interest; to ofier op- 
portunities for U^S^ scientists to 
participate in projects aimed at 
improving the scientific infra- 
structure in developing countries; 
to assist t}:5. and foreign scien- 
tists in efforts to share access to 
important or unique research 
facilities and to Irtiprove rnutual 
understanding with other na- 
tions arid cultures. 

The PiSr prbgrarris described 
below are riot iriterided tb afiect 
otlier arrarigerrierits for biriatibrial 
scieritific cbbperatipri. 

Except as described t)elbw for 
iridlvidijal prbgrarris, all have the 
follbwirig characteristics: 

Types dfActiviUes 

Three types bf activities may 
receive support: (1) cooperative 
research projects desigried arid 
cbriducted jbiritly by priricipa| 
irivestigatbrs frbrri the Uriited 
States arid the fbreigri cbliritry; 
(2) research-brierited senilnars 
br workshops (meetings of small 



Iritematioiial 
Cooperative 
Seientific Activities 
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:iolc's^ h - IMr.isr sec text for proposal dcacllirics. A = Proposals may be subnuttcd at .my tniic. 
n Tills ( atc'ioiy of support is not offered. ( I ) U.S.-Japati Cooperative Science rrograni. ror U.S.-Jnpan 
Pr(Kti,un ()( c:(H)(H:i.Uion in f'hotocbnvcrsion and Photosynthesis, see text and refer to the pul^haition 
nsr 83-1 1 (21 Si'c trxl li)r ciitecibries of support: (3) This is not an nSP procirani; 
a\«iiUil)K- on recjucst. 
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SCIENTiriC; TCCMNOKOGICAL; AND INTERNATIOriAL AFFAIRS 



(lioups c)( K*st*<ncjKMS lioni 
tiintrci StnU\s i\m\ horn tiic for- 
ck\n cotintiy) to cxc luuujc Infoi- 
nititioii; review lUc cui rent status 
oi i\ s[K!c ilk Mclci of scienc e or 
eri(jint*ei iii(|, iincj plnii cooper cUive 
resedrcli; [5) scientinc visits foi' 
j)l<innin(i c c)o[:>er<iti\(.: <ic tivilies 
c)T tor n.\setit ( li. 

l'Tuiit>iUti) 

ICIicjihIe nri tis of research arul 
itHated ellorts tHe listed in the 
iiltrocliK tion tc) tHis publioition. 
In several iriteniatic)ncSi prcxirnrns, 
nsf <nul its ccnuUerpart ayency 
In tfie k)rc:lcin country' have agreed 
(HI [MCKirarii priorities that fall 
ulthln ttie eliyit)lc areas: 

U:S: universities ami colleges, 
[)rofcssional societies, rescarcli 
institutes, atici iiuJiviclual scien- 
tists anci agencies arnliated with 
such c)rg<mi/ations may apply for 
sup[)ort. PrincipcH investigators/ 
prc)ject directors shcnjld be U.S. 
scientists with [)rolessioruil ex- 
pcM ietic e c:c|uiv <ilerit to at least 
fiv e yecii .s ol postdoctoral I scieii- 
tilic work. A U.S. scieiUist is a 
!neniber c)l ttie U.S. scientific 
c ohirniiility who perlorjns scien- 
tific woiK c hieny iil tlie United 
States. 

In nicist [nograrns; each cotin- 
try [)ass for the costs of its par- 
ticifnition: Through the prc^grams 
clesc rifK'cj bc:low: PiSr usually pro 
vicies only tlie supplemcnLal sup- 
[)ort reciuireci to introduce an in- 
terncUioUtH eleriient or broaden 
tin: ititernationaj cliaracter oT a 
researcli effort. Primary funding 
for ci U.S. l)cKsed cHort rnav cbinc 



frojn any U.S. lunciing source, iii- 
c luciing l)ut not confined to tlie 
cioinestic researcli support pro- 
grcMiis at Msr, 

Btnatiohat Approval 

f'or cooperative research and 
seminars, a U.5.>ipplicaht sends 
a proposal to PiSF; the cooper- 
ating scientist in the fcjireign cbuii- 
try usually subhiiLs a cbrrespbrid- 
ihg prc^pbsal at the same tiitle to 
the appropriate agency in that 
cc)Ujitry. In fdrnial bilateral pro- 
grains, activities typically require 
approval of both PiSr and its for- 
eign counterpart agency before 
funding In eithler country: 

De^jclUhes 

Sohie prbgrains have dcad- 
'ihcs for receipt of applications 
at riSr, where deadlines are not 
stated, proposals may be sub- 
rultted at any time. Processing 
time for proposals for coopera- 
tive research; seminars, and long- 
term scientific visits averages 7 
months, but seminar organizers 
often need to submit their pro- 
posals up to 12 montlis in acJ- 
vance for planning purposes. Pro- 
posals for sliort-term scientific 
visits (visits of a month or so) 
should be received at Msr at least 
4 months before desirc^d depar- 
ture date. 

For More Ihformatioh 

U scientists may obtain fur- 
tlu:r ihrormatibn about any in- 
ternational prbgrahi, iiicliidiiig 
prograin ahnburicemcirits (i.e., 
guidelines for the preparatibh of 
prc^pbsals), by vvritihg to the par- 



ticular prograin in care of the Divi- 
sioh o[ Ihterhatibrial Prbgrahis, 
Pi a t i c^ 1 1 cd S c i e n c e f bii h d a t i b 1 1 , 
VVashihgtbii, D.C. 20550. 

Prbgrains eiicburage, but db 
iibt require, preliminary inquiries 
frbnl scientists who intend to ap- 
ply [or support. 



Forrnal Bilateral Frbgrarris 

The ^Common features" de- 
scribed above apply to the formal 
bilateral programs. Exceptions 
arc noted below: 

V.S.'ArgentUia Cooperative 
Science Program 

b^^ad lines for cooperative re- 
search or seminar proposals: 
May 1 and iSovemtDer 1: Scien- 
tific visits may not exceed one 
month. 

V.S.'Austraiia Cooperative 
Science Program 

Types of projects: cooperative 
research, seminars/workshops. 
Proposal deadlines: 

October 1 for seminars arid 
cooperaHve research projects 
that invo .e exchange visits arid 
have efTective dates the follpW- 
Ing year between July 1 arid De- 
cember 31; April 1 for all re- 
search visits by LI.5. scientists to 
Australia that will begin in the 
roMowing calendar year arid for 
all other prbpbsals with requested 
effective dates bf January 1 tb 
June 30. 

Obvernnlent scientists and 
their organizations may partic- 
ipate but generally must pro- 
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ii nwr1 liuuls: l):S: sci- 
iiivoKcc! us ptinci[)cil 
ilois pi()ji*( t ciircctors 
,1- A ci()( lut til ciccircc or 
Went 

(liwn CoopenUivc 

()l projec ts: coopc:iiti\c' 
I, seminars, nnci joru^- 
t tuc fi Msits 



jnrs lor coopt rntivc rc- 
)i Ncniin.ir ptoposals: 
(1 iNinriiihc-r 1. Scicntifk 
V not cvc cocl one niontH. 

Ui.it ui Coofycr.UiVc 
I »n 1 1 nun I it 1 1 n ill X a'C. 

()f projects: coop**5 Jl'vc 
; rcsc!<iK li t)rieiitc(^ s»'nTi- 
(lihlc iiclcts IncliKlr nr- 
v: tJsUonoinj; chcr<^i;^ir>' 
^i! prociucts: geophysics 
)eliemistr>'; engineer i.nci 
s, liu.luding heat trars- 

n 1 e c li <i n i c :s, so 11 cl h 1 0 ch. ■ 
ici structural mectianics 
>iieci riiatheniatics relatcci 

areas); basic arvJ theo- 
1 [ ( n r Ti a t i o n sc i e n c ^ ^ ' e c;. . 
I ihtelligehce, paitcrn 
ibh), ihternatibhal stud- 
linars j^i^eferrcd); linn.ufs- 
terials science (ccraniics: 
■i^;. and polymers); plant 
y. iricludihcj research on 



insects harmful to plants; and 
systems analysis toperatibris re- 
search and decision sciences). 

Kesearch visits included in co- 
operative projects arc limited in 
duration to six months each way 
in a given year. AjDprbpriate cbun- 
terpart institutions in China are 
the institutes of the Chinese Acad- 
emies of Science and Social Sci- 
c:hccs and miiversities under the 
Ministry of tducatioti. 



U.S.'FintBnd CoopGnuive 
Science Frograiyi 

Types of projects: cooperative 
i(.->i'nr(h, seminars, long-term 
i. s*:'arch visits. 

U.S.-r/ciMce CoopenUive 
Science Frogram 

Types of projects; cooperative 
researc h, seminars, exchange: ol 
scientists. The last project applies 
u> t).S. citizens or natibhals who 

h. ivc* earned a dbctbrat degree or 
itS ec]uivaleht before begirinih'4 
the: exchange visit. A pbrtibh of 
'in: awiirds is reserved for junior 
apnlic:i:hts whc^ have earn d *nc 
degree Aithih ?ive "^rrs of start- 
ir^.g the visit. A{;i'r.^prici-.e hosts 
vj c French ins: : .itions of hjgher 
:Tucatie>n; governnjent research 
•sMi.Ues, laboratories, or cen- 

i. :.. - i privati'ly sponsored in- 
M^n^ The period of the visit 
ma> • :o 15 nvmtfis. 

Appli<:ations deadlines: May I 
for ccx)perativc rcscarcii projects 
and joint senilnars; October 1 
for exchange vr its starting be- 
tween May 1 and December 5i 
of the next < eilcMclar ye<3i 



U.S/Federat Hepubtic of 
Qermany Cooperatiire 
Science Frogram 

Deadlines for proposals: De- 
cember 1 and June 1; Types of 
projects: ce^operative research, 
joint ' :nninars, long-term scien- 
tific v: its: 

U.S/'fliingary Cooperatiire 
Science Frogram 

See Cornrnbn f eatUi-cs," atx)ve. 

U.S.'IncJia CodperaUve 
Science Frogratn j 

Types of prbjects: cbbperative 
research, guest scientists, group 
travel to internatibhal cbhferenccs 
and wbrRshbps, individual travel 
to finalize fornial cbbperative re- 
search prbpbsals o\ to engage 
i \ research, and an exchange of 
-^z y\o\ scientists. Prcxiessing time 
for cbbperative projects and sci- 
eritiOc visits: 8 months after for- 
eign gc)Vcrnmcnt approval re- 
ceived at MSr: Tor conferences, 
8 to 1? months in advance of 
the conference. 

Tfiis program tiscs foreign cur- 
rencies that the Deparlrrient of 
the Treasury has cletermined to 
be in excess of the estabiished 
requirements of the I'.S. Q-Jvei 
ment. U.S. applir^ihts rVro may 
apply forsupnle.ne:iTtal obllar sup- 
port where nee:csj;i?P' tb chharice 
the benePl^ pr U.S. participation. 
Indian brgariizatic is may receive 
grants directly ftbm PiSF; th ap 
u'y ihrbugh their Cibvernn . nf. 

IriciividUal travel :'-pplJ^ ^'l^^n 
ie 'K^'ihes: SepLeni'^K:?- 1 foi travc5 
sUv-. iiig betwcv^n Jar»uarj j and 
Man.h 31- December 1 for rravel 
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st.iitiiui lK*l\vC(.*n A[)ril 1 iiiul 
Jiiru* 30; M«nc h 1 kn Irdvcl sUirt 
iiui iK'twrrri July 1 cind Sc[)lcm- 
[)vv 30; <Uul June 1 for trnvcl 
sljrlirUi lK:lwC'cn OctolKM 1 citul 
l)cc\'jtil)CM 31; 

I lu* li.iiKU* senior scien- 
lisis inc ludes siiort-lcrtn visits, 
risr p.iys inter iintioricJl transpor- 
twlicMi costs ot ti.S. pcUtlcrpcHitS; 
uilliin \\u\'u\ llirir expenses cire 
cov( ir(j i)y til* ^ ouncil of Scicn- 
tHic diul huUisiiicJl Kesearcfi and 
tlu' inslilulional host. Deadlines: 
f^iarcii 13 lor travel starting rio- 
venihe! 15 or later; Se[)tenil:>er 15 
jor travel startinq Mc)y 15 or later. 

tl.S.'lt^iiif Coopin.Uivc 
Sdctu c rtofircun 

I)eacjMne lo? [)rc)posals: Oc- 
tol)ei 1. lype^ ol projects: coc)p- 
erative !ese<n- !) joint serninars, 
lonq term sc ientific visits. 

t/..S.-Jcipci/i CcK^pcJcUlvc 

I)c\Kllines: April 1 for cobpera^ 
live research pi(',rc:ls that will 
sUul dui iiui iMe foliovving calendar 
year; Jurie 1 for senilriars that 
will laKe [)lace dininc; the 12- 
nionUi pcrr iod starting a year later. 
I'loposals for- iong-terni visits of 
(> to 1 2 nuMllhs may he submitted 
«U aiiy tinu'. 

IL.'S.-Jcij}cin rrocinxm of 
Co()pcrmhyn in FfvotO' 
ro/U'crSiOM itnd Ffrotcy 
sifnlhcsis 

Deacillne for proposals lor re- 
seat cli visits: January 15. 



Types of projec ts: slio.L-ter rn 
.mci long-term researcli visits, 
(M()ject cieveiopiiient visits. 

Coopcf cUWe Sciemv 
Frogn}m 

See Xbmriibn FeiUufes/' aix)vt:. 
Deadlines for cooperative re- 
search and IcMig-term visits arc 
January 1 and July 1. 

U:3:-Mc^:ico CooperaUvc 
Scierxce Program 

Deadlines for cooperative re- 
search or seminar proposals: 
r^Uiy 1 and Pidvcmber 1. Scientific 
visits may not exceed blie - ncHitH. 



IJ. S.-Pie w Zea la nd 
Cooperative Science 
Frogram 

The areas of science coordi- 
nated by nsr exclude energy; 
energy-related activities under 
tills program are handled by the 
Director of International AfTairs, 
Office of Teclinical Cooperation, 
b:S. Department of Energy, Wash- 
ington, b.C. 20585. Types of proj- 
ects: cooperative research; sehii- 
nars or wb»"Rshbps; and short- 
term (up to three weeks) visits 
to develop prbjects in pTiysical 
oceanography, hiarihe geology 
and geophysics, a:id nlar(tie 
biology, especially fisheries. Tor 
short-cerm develbprtient visits, 
[Drbpbsais should be submitted 
at least fbUr months before de- 
sired clcparturc dale: Other pro- 
posals must meet tlie following 



deadlines: October 1 for projects 
with requested effective dates fall- 
ing between July 1 arid Decem- 
ber 31 of the next year; April 1 
for requested effective dates from 
January 1 to June 30. U.S. scien- 
tists participating as principal 
irlvcstigators/prpject directors 
riiiist have a doctoral degree or 
its equivalent. 



LIS. Fakislan Cooperative 
Science Frogram 

Details tire similar to those 
found under ' U.S. -India Coop- 
erative Science Progranr" above, 
cxcliiding a separate program 
for exchange of senior scientists. 



V.S.'Homania Cooperative 
Science Frogram 

See Common f-\!aturcs,"alx)ve: 



U.S. 'Sweden CooperaUve 
Science Frogram 

Types of prefects: cbbpcrative 
research, ser^iinars, long-term 
research visits. 

U.S. -Switzerland Cooperaiive 
Science Frogram 

Deadlines: December 1 and 
June 1. Types of projects: coop- 
erative research, joint seminars, 
long-term research visits. Appli- 
cation forms for Interrr: tiorial 
Postdoctoral Tellowsliips to be 
awarded by the Swiss national 
Science roundatiori must be re- 
ceived at MSr by October 1 of the 
calendar year before the award. 
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CitllDi: lO f'KOCiKAMS 



ILS. -United tiiuqdom 
Coopcrutivv Science 

bciuiiinc for proposals: Mo- 
\ctiihcr I. Types of projects: co- 
()})c r*itivc research. Joint scmi- 
ruHs; lonci-terni research visits. 



V. S.-Venez ueiu Cooperative 
Scieni e Frocpum 

DecKllines (or cooperative re- 
sc<irch or seminar proposals: 
n.iy \ and November I. Scientific 
\i-.its may not exc eed one month. 



Regional Prograrris 

In addition to activities under 
the formal bilateral atraiigemenLs 
nanicd in tlie preceding, section, 
riSf' supports t).5. participation 
in projects tj rider less formal ar- 
rancjenuM its w: i countric:s in the 
four c^etictrtiphic region ^ named 
in tills sc:ction. 

Tin Commc^n f^eatiires * de- 
scribed al)o\c aj>i)ly to tfie re- 
cjiohal prot^rams. KxcepticMis are 
11 o ted t:>clc:)W: 



AfriCc} 

Processitic^ tiiTie (or prc:>posals 
in all catcf^ories averages seven 
montlis. 

t:ast Asia 

t:ligibic cotmtrics: Indonesia, 
Ma;:jysia, The Philippines, Sincja- 
pore, Thailanci. target date for 
proposals: iMarcli 1. Tor long-term 
visits; cooperative research, and 
seniiriars or worKsliops witli Phil- 
ippine scientists and eriglricers. 



an annual deadline of July 1 will 
replace the target date, begiririirig 
july 1; 1984. Processing time for 
proposals In all categories aver- 
a e s seven ni b n t h s . 



Latin Amejica 

Deadlines for cooperative re- 
search or seminar proposals: 
May 1 and Tiovembcr 1. Scientific 
visits may not exceed one montli. 

South Asia 

Processing time for propc^sals 
in all categories averacjes seven 
mc:>ntiis: 

Weslern Europe 

Ihfbrhial ar rangenierits fbrcb- 
bpefatibh exist with perirtlarK, 
Tfle rietheflahds, arid Pibrway. In 
addition to types of projects that 
can be supported with these and 
other Western European coun- 
tries; the program fUnds regional 
workshops involving more than 
one country. 



SCIEMCE m DEVELOPinC 
COUNTRIES PROGRAM 

The programs described in the 
previous sections have as their 
main purpose the improvement 
and interriatiorial exchange of 
scientific knowledge. The Science 
in Developing CoiJritries (SDC) 
program makes small grants 
($20,000 or less) that serve this 
purpose but are prirtiarlly directed 
tbward imprbvirig the scientific ih- 
rrastructUre bf develbpirig coun- 
tries. Sbrtle countries named In 



the previous sectibii riiay also be 
involved in this program- 
Many rriutual herients result 
from cobp<:rative activities with 
developing countries. Scientists 
arid erigiiieers ^rorii cbbperatirig 
iristitutioMS abrc)ad bbtaih the 
advantac^r of cbllegial relatibri- 
ships K'itl* U.S. scierilists arid 
erigirieers in Specific prqiecLs that 
adcire^iS pi ibrity pr< 'uierns bf 
rriU^u " J in'^jre^t. . articipatirig 
U.S. ^cieh:;'~:ts and < ^<4ifleers in- 
crease tl tr ' .^^^^pbrtunities to en- 
gage in iV * arch and teaching. 
Prbjects <ire relevant to the 
develbpirig rour:try and contri- 
birte tu Its '"apaclty ta train and 
use scientists and engineers are 
cspcciaMy sought: 

Grants are made to b:S institu- 
tions; but projects often involve 
activities at a foreign site. When 
appropriate, project budgets in- 
clude partial payment of suppor i 
costs of developing-country couri- 
terparts. Counterpart scieritlsts 
and institutioris participate iri 
both plaririirig arid irripletrierita- 
tiori oF project activities. The 
degree of local erithUsiasrri, in- 
cluding the allbcatibri bf staff 
arid fjriariclal sUppbrt, arc im- 
pbrtarit cbrisideratibris iri mak- 
ing awards. Mutual benefits last- 
ing beybhd the term bf support 
are expected. 

Prbjects in low- and micMle- 
ihcome developing countries of 
Africa, Asia, and Latin America 
(including the Caribbean) will be 
consicjered for support. 

Types of Projects 

The fbllowlng categories of 
awards are made to U:S; institu- 
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iloiis th.ji s[>t>ns()r SbC: projects: 

• ke.sttiiicJi prii1ici[xition grants 
ic) sii[)[)c)rt Ui) the [)cirticipation 
c)i U.S. sc ientists or engineers in 
(1 rese.uc h [)rojecl in an cligibic 
cieveloping country, ib) the par- 
iicl[)ation by scientists or engi- 
neers ironi an c:ligible cieveloping 
cc)untry in an appropriate Li.S 
basc'ci rc!search project or ;l) ^ 
c :::nl)ination oi these. This p\<^ 

[)rovicies only supplerTienlal 
costs rehileci to v >llabbration; 
ptinituy rcTsiMrch .osts arc hot 
provicieci, 

• Conference grants to sup- 
[K>rt thcTse national regidnaL and 
IrUerriaticMial activities: (a) senri- 
nars that arc research oriented 
and focused ori dcvcloping-coun- 
Uy [5r()hlenis; (b) workshops con- 
cerned witli the planning and ini- 
tiation ()j c oopcrativc research 
iK iivities; or (c) cc^llcxjuia at which 
scientists or engineers invc^lved 
with state-of-the-art research ex- 
plore the application of sclerice 
and. technoloci>^' to dcvclopnicnt 
[>rohlcTnis. 

• Dissertation improvement 
grants for the incremental sup- 
port of clevelo[)ing-cbuhtry grad- 
iitUe stucJehts who arc enrolled 
at U.S. Uriiversities and qualified 
tc) uhdertaKe a dissertatibri re- 
search project. Arnbhg the cc>sts 
covered are thc)sc for field eqiiip- 
nieht and supplies, and fcir travel 
Ic) aric? (joMi research sites. Pio 
stipend, lu'tlcm, fees, or indirect 
c(>sts are provided: Only projects 
related to a dcvcloping-country 
problem and approvecl by a U.S. 
research advisor are considered 
Un su[)p()rt. 

in :vJdition to the support of 



ncnv projects in this prdgraiil, 
[)rc)jects that currently are funded 
frc)m other sources but also meet 
SbC guidelines may qualify }(•,- 
supplemental support uncV.r this 
program. 

tiigibiiity 

Under the SDC prograrTr PiSr 
will consider proposals from uni- 
versities or coiieges; nonprofit, 
nonacademic research institu- 
tions; and private for-profit orga- 
nizations: AM prosF>ective principal 
investigators (Pisj must be pro- 
fessionally qualified through train- 
ing £ind work experience and be 
employed by a U.S. institution. 
Each proposal must identify a 
host-country counterpart scientist 
br engineer and a cburiterjDart In- 
stitutibh. Such iristitutibris rnay 
be local, regibnal, natibrial, or in- 
ternatibhal In character. Projects 
rnay have multiple sites and may 
involve nidre than one foreign 
ihstitlJtidh. 

Deadiines 

Target daces fdr receipt df 
pro[)osals are Septertlber 1 and 
March 1. However, proposals may 
Fx: subtTiitted at any time: Prcx:ess- 
ing time averages seven months: 



for More information 

See Tor More Information," 
uncier the earlier section on bi- 
lateral cooperative activities. 

joint FUPibs 

The programs cjescrit>ed in this 
scctifjn should not be confused 
with riational Science Poundation 




prdgrarils. Cdhsequeritly, ihstitii- 
tldhs and investigatdrs should be 
aware that standard PiSr prdpdsal 
and award guidelines and prd- 
ccdures c:v> not apply. 

tiniTED STATES^ISBAEL 
BinATJOriAL ^CIEMCE 

rouriDATiori 

An agreement signed by the 
two governments in 1972 estab- 
lishecJ a program of cooperative 
scientific research and related 
activities to be conducted prin- 
cipally in Israel, to be financed 
with Israeli currency, and to in- 
volve scientists and institutions 
of the United States and Israel. 
Activities must be of mutual 
interest to both countries. 

The BSF office is located in 
Jerijsalern, Israel. PiSf^ and bther 
U.S. Qbverrirrierit agencies dis- 
tribute iriforrriah'bh abbut BST 
programs tb U^S. scientists and 
brganlzatibns. The interests and 
activities of all scieritific agericies 
df the U.S. Gdverrirtlent in BSF 
are cddrdiriated thrdijgh the U S. 
Department of State Bureau of 
Oceans and International Envfron- 
mental and Scientific Affairs. 

Cooperative Research 
Projects 

The areas df research sup- 
pdrted by BSF are health sci- 
ences, natiiral sciences, energy, 
and social and behavioral sci- 
ences. PiSF encourages U.S. sci- 
entists to subm it to BSF joint 
proposals of high quality that 
complement or otherwise relate 
to research supported under 
riSF programs. Send proposals 
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(.I'iiM ib !'kocjI</\ms 



ib U.S. !s! Jfl !5inatic)!i.il 
SciiMiti' I (HHulcilion, P;0. 
7(u7, JiMUsaUMii {)U)7(y, Isi.k'I. 

tiu-hlorioiis ^nc ictcnccl lo lUc 
Lf.S. (jovi'j nriUMit tor comnuMit 
In loii- llu'S arc fuiujiHl. 



j iu'ii' is tio c.oill[K:lilion tor 
lu w piojiH ts ill 19H3. Dcaciiincs 
.iir noviMiilH-i 15i-ac:h yciir liicri!- 
aitcM lor u-(i-ipl ot proposals in 
.Irrusali iii- Aw.irclsaic niacic ilic 
lollou M<\ AiuUisl. 



i'ot /^;o;c ftiloi nxcUion 

ln(|[(if irs .iiul ri'ciucsls lor pro- 
qtani af int)inu iMiu'iUs and appli- 
cation tonus, Ironi U S. scicrUists 
woiKiiut in ri-Si-arcli ftctcls ol iti- 
U'u sl to tin: rialibtial SclctH.c 
t\)iinclalioii, m.iy Ih- aUcircsscci 
lo tlu^ l)ivision ()l I'itcrnational 
PttnU'ini^ (U.S. Israel Binational 
S( !i*nci* toUiulalicHi), f^i'tional 
Sc ii'iK i-_t:ouiKi.jlioii. VVashinqton, 
[).C . 20550. 



U.S. YUG05UW JpjriT 
BOARD FDR SCIEnTiriC 
AMD TEmnOLOGICAL 
eOOPERATIOri 

Kstablishccl in 1973 by an 
aiirccniciil between tiic two yov- 
i-rniiieiit.-;, a Board supports 
coo;"'v :n science anci lecli- 
holorv eeii rcsearctiers bf 
l)o»'- ' »'tries:The riational Sci- 
i-iK.c roui elation is one of several 
Ll.S. Govern nicnt ayeiicies Oiat 
[Kirtleipate in tiie procirapi; PiSr 
reviews researc ti propbsals iii 
Its sphere ot conipctence, rnaKes 
tuiicliiu; rcconiniendatioi- ^ ' > 'H'* 
f^oarcj, aiuJ nionilois a;vi «^j<i-- 
prv)jcc:t activitie-^. i nT:cu:c;M Us 
I^ureatj ot Oceans aiic! Iiiterna 
lional Knviroiiniental ancJ Scieti; 
litir AFfairs, the Department of 
Stati- iM:rcises bveral^ P"'*^ 
nian.' . -'^'ciit bii the U.S. sUie: 
I lie Statv. Departiiiern also pro- 
vicies ttie ahiiUal U.S. contrihation 
to the Jciiit tnilid, the sourt e cit 
financial suptH)i t lor all prcKt' nii 
activities. 



Cooperative research propos- 
als jointly prcpiirecl by U.S: and 
Yucpslav co-iiivestiyators arc sub- 
niilted tb the Board by Yucjoslav 
investigators. All flnanciai aid 
under the prbciraiti is provided 
in Yucioslav currency: no doilar 
suppbrt for research ill the United 
States is available, but tlie Fund 
does support international trans- 
l^ortation and subsistence ex- 
penses tor U S; investigators. 

L]:S. scientists worKihci iji fields 
v:»» interest to tlie national Science 
[ nutuiativjn wlib wish tb partici- 
pate in this prbgratn Tiiiist con- 
tcicl anci worK directly vvith poten- 
tial vuyoslav co-invest icjators in 
preparing research proposals. 
U.S. scientists are encouraged to 
contact the Special Programs 
Section, Division of iMternatjonal 
F-'rociranis, national Science roun- 
dation, Washiiigton, D.C: 20550, 
for program guidelin-s anci pro- 
ceduies. 
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SCIEMTinC TECMnoLOGtCAL. AMD iriTtRMATioriAt ArrAIRS 



The DK ision ol Pc)licy Kcscarch 
<iiul Analysis plays a significant 
iolc in rticctinc; the need forgov- 
errirtient studies and analyses of 
science, technology; and eco- 
nomic pi I icy issues, it also adds 
to otir uiidcrstaiiding of ethical 
and social issues in the relation- 
ship between science, technology, 
and society, the objectives of tlie 
division are to: 

• j!n[)rove the kiiowiccigc base 
io! science, tec linology, arid iri- 
ternational tcononiic policy by 
cjeve!o[)iruj ihv tools Tor research 
and <Hialysis. tlv/se tools include 
niethocjolociy cievelopriieht, test- 
in (t <ind application. - 

• [>) |K>licy analyses and assess 
options lor policy decisions. 

• Sunihiarize and assess the 
availat^le khbvvledgc and data 
oh specific issues. 

Tfiese ot^jectives are met t>y 
extfahiiiral research and iritcrnal 
studies under the following pro- 
grahls: 



SOCIOECOMOMIC 
EFFECTS OF SCIEnCE 
AMD TECHMbLbGY 

Ttiis progiain supp>orts studies 
on science and techiiology and 
international ecoiiomic policy 
issues of natioiial coricerri. Those 
studies should cilTer irirorriiatibri 
and analyses that are pbteritially 
useful For Tederal decisibrirriaK- 
ing. They should a!so help to 
clarify relationships bet\A/eeh sci- 
ence, techncjibgy, ecohbmic per- 
lorinahce, and the quality of life, 
a long vvith the effects of govern - 
hieiit action bri siich relatibriships. 



Kesirarch addresses the follow- 
ing issues: 

• The impact on economic 
}X!rformance of private and put)lic 
investment in science and tech- 
noloc^ (Se^T): 

• Effects of government F>olicy 
on S&t activities. 

• The S&T role in U.S. private- 
sector international transactions. 

• Effects of tediriolbgical change 
bh individuals and social Insiltu- 
.tibns. 

• U.S. policies in response to 
growing internatibnal trade cb?n- 
prtiti^'cness. 

• L' S, bptibiis for ihcxiiKinc; uMv* 
ihtn iK-irbhal monetary system. i 



1 ECHnOLOGY 
ASSESSME»^T A^:D 
RISK AriALYSIS 

Studies in technology assess- 
ment seek to identify and examine 
the consequences of tech nologi- 
cal change — both- planried arid 
unplanned — that are iridirecL uri- 
anticipated. and delayed. Stijdies 
Iri risk arialysis aim to show hbw 
irirormatibri abbut risk is used in 
the decisibrirriakihg prbcess for 
S&T policy arid how cbrisidera- 
tibns bf public arid private costs 
arid beriefits are balanced iri that 
process. 

Research addresses the follow- 
ing issues: 

• Generating information that 
will help decisionmakers and the 
public anticipate and plan for con- 
tingencies associated with new 
technologies: 



Poliey Research 
aind Analysis 
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• tin- use of risk ihfbrhiiitloh 
ill S8<\ ciccisionniciKihg. 

• f\-ic cptlon ol risK tincl 
iiisiiiiitioiicil iispccts. 

• McthixidkKiiail issues iri risk 
cMuilysis ,uk1 Icc hnc)loci>' iisscss- 

ADVAPieED _ 
tECHnebOGIES AHD 
RESObReES POLICY 

In J.inu.n\ 1985 this activity 
ix pick ccl [\u: l.tniKMinicritJjicnjy, 

t Resources procirarii. In ncldi- 
lic. ic) its jMCvicHjs locus on cn- 
virohhicntiiL chcrciy, ^Jti<^_ni|'i^^^^ 
fvsoUicc issues the ncwprocjram 
jl*^o su})pc)rts studies on conv 
iiuuilc cUion, conijnitcr nnd infbr- 
hicUion issues ttuit have signifl- 
c <nit Si<f r cuniponcnts: 

Keseiirt h Iti this ar ea centers 
oil ( I ) dellninc; Issues and hclp- 
iiUi [K)lk:ymakcrs flncl ways to 
ck al with ciiticai prohlenis, and 
i 2) inipiovinq ways to assess the 
ctk'c ts of <Htei native actions by 
(\o\(*i niueni. 



Kese^irdi addresses tiie following 
issues In terms of advanced tech- 
nologies and resources policy: 

• The respective rojes of the 
Federal Government and the pri- 
vate sector in R&D and innova- 
tive activities. 

• Rcjationships between tecli- 
nological innovation or technol- 
ogy choice and gov»:i nnieht n g- 
ulatory activities. 

• the ihipbrtahce of Ses:T in- 
.'brmatibn and of rormal tools for 
dGcislbnmakirig and analysis in 
looking at SiST issues. 



f'lUgibiiittj 

The work of the Division of 
Policy Research and Analysis is a 
cooperative effort involving a 
group of analysts within the MSr 
Directorate of Scichtific, Tech- 
nological, and Ihterriatiohal Af- 
fairs and a nunit>T of researchers 
from universities and other ap- 
propriate brgahizatidrls. 

Proposals that respond to tlie 
division s priorities arc consid- 



ered for awards, aiicl prdflthlak- 
ing and btlier brganizatidns are 
eligible tb participate in the pro- 
grahis of this division on the same 
basis as acadchlic and nonprofit 
organizations. 

Deadimes 

Submit proposals at any lime 
during tfie year. Allbw abbiit three 
to six months for review arid de- 
cision. Ijettei s of interest descrit> 
Ing the proposed research are 
encouraged before submission 
of a lurmal prbpbsal. 

for l^lore luformation 

Guidelines for submitting prb^ 
posais are in the Program Ati- 
nown cmcni for ELxtranmral Re- 
search (fSsr 81-82). For more in- 
formation on the specific interests 
of the program areas, cbritact the 
Division of Policy Research aiid 
Analysis (indicate specific pro- 
gram of interest), Piatibnal Sci- 
ence rbuhdatibn, Washington, 
D.C. 20550. 
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scif:nTiMc Trcnnot:oGtCAi : ahd intEKnATionAL ArrAiKS 



ActivllU'S the Division of Sci- 
l iici' Ki'Si)'.:/ c i s htticiics fiilfUl 
tiii* ii*(;isi;iti\r iTwincjatc of tlic 
iSiUioiini Sc icru c rotindaMon Act 
1(1 : : ; piovicic central cicnr- 
iiu^iiousc* (or tlic collection; in- 
let |)U-t«ition; «nui jritilysis of 
cj.it.i on till- «Uciilnt)ility ol, nnd 
tile c tirrent .uid [)roJcctccj need 
U)i. scii-ntiik: cJncl tccliniccil rc- 
soiiic i-s ill ilie Linited SUitcs, and 
to piovldi' i\ soiiice ol infornia- 
tioii ioi [)<)lic\ loiniiilcition l)y 
oiiii-i <iqenc ies of (he f ederal Ciov- 
t-iiinu'rU. . . To cany out tills 
niaiulale. Uii* division peitorriis: 

• I'i-i iodic re\ ii-vvs of [)asl tUicj 
( jji ient natioiial KiStD luridinq and 
IIk* supply cJiicl lisi- o( scicritifTc 
and li-chiiic«il [)eisoriticl; also 
shoi l-and Un^c^-tiTrii j)r()jcctloris 
at)()iil tliose i'i^soUrcirs. 



• Idi'iitifu .ition and analysis 
()l iac tors ri-s[)onsi()k- for c lianqes 
in tlii: sc li'iic i- ,jiid tecfinolocjy 
ri-source s\sU*ni; «jssessnierit of 
ilu-ii efleits. 



• C.olii*c lion, analysis, and clls- 
seininatiori of inlornicUion on 
till* i*(()?ionuc. social, profes- 
si()?ial, «nicl ck:hiocira[)liic cliar- 
.!( leristic s of sc ienlific and lec ji- 
riic ai pi i ^onhi-l. 

• ( oiiipilation ol inforiiialioh 
on li.S. and iiilerhatioiial sci- 
i iK e and tec liiioloc\^ lesoin c cs 
and Uu'ir c h.ir<k lei islics and cly- 
iianiits; devi-|c)phier1l of lileans 
to iiieasUie science arid techiiol- 
lU^S oijtput. 

Most f)f till- work of this divi- 
sion is pet formed inlcrnally or 
throUcili ccMttt cu tiial acirccnicjits 
uith otiii-i f ' ral .iqencics and 
appioprl<jt( Moii I edc^ral organi- 



7«U;'»ns f":xtrar!itJral sttKlics and 
anals of the cjivisic:>n'5 cxtcr?- 
sive datal^asc are supported 
hy awards under the Fiograni 
for the Analysis of Science Re- 
sources: Personnel, runding. 
Impacts, and Outputs (for wlilch 
a procjram annouiicenient Is Is- 
sued annually). Special studies 
«ire often supported tliroiigli ex- 
ternal awards. Tlie tliree topic 
are<)s in which awards .ii e hiade 
cue t3s follows: 



SCIEI^TIFieAI^D 
TECHlSiCAL PERSOMriEL 



This prdcirani siippbrts stud- 
ies U) give the factual ihfbriiiatioh 
needed to track the training and 
distrit:>utiori of the riatibri's sci- 
entists arid ehyiilcers. Specific 
areas of ititerest arc the ca[)ci- 
hility of the riatidn's Institutioris 
of hicjiier education tc) produce 
scientific and technical person- 
iiel, the current ancl ftittire use of 
such personnel, and tiie ciiaiig- 
iriq characteristics of scientists 
and enqinecrs. 



rurSblriG or seiErieE 

Am TEeHMObOGY 

This [)roqrarii provides for the 
c.ollectiori, analysis, arid dissehi- 
iriatiori of infbrriiatiori on the 
c:hiiracteristicj; aild patterns c)f 
furidihcj for research and devel- 
opriient and for other scientific 
and technokK]ic:al activities: Sup- 
pc)rt is also qiveri to develop 
riioclciinq and siriitilatiori ccli- 
nicjues that will imprcne tlic eapa- 
hility to project R&B fundinq. 



Science Resources 
Studies 
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MObELiriQAPlb 
SPECIAL SCIEnCE AMD 
TECHndLOGY inblCATdRS 

This prograrr? supports stud- 
ies on the dynamics of the sci- 
ence and techridlb^ resources 
complex. A major compbrierit is 
the development of special indi- 
cators, primarily of an oUtpUt 
nature. This work, along with that 
*of the^bther Science Resources 
Studrcs prbgrarris that deal pri- 
marily With inputs, prdvides the 
basis for the riatidhal Science 
Bbard's biehriial Science Indica- 
tors publir^lidris; they are pre- 
pared by the SKS division. Also 
ihcludccj are modeling and sim- 
ulation activities. These are 
aimed at a better Mnde;rstandi3g 
of what causes changes in the 
distribution of human and ftnan- 
clal resources for science and 
technology. / 

EUgWUily 

Urisblicited proposals are wel- 



come and arc considered for 
awards. PrbfitmaKihg arid other 
orgariizatiohs are eligible to par- 
ticipate in the division's pfbgrams 
on the same basis as academic 
and ribriprbfit drgahizatidhs. 



Deadlines 

In general, proposals may be 
submitted at any time during the 
year. Pro gra m a ri n bij ri c e rn e ri ts 
and requests for proposals are 
Issued from time to tirne for spe- 
cial projects arid studies in tar- 
geted areas; such sbMcitatidris 
specify deadliries for submissk>ri. 

For More Information 

The prdgram announcement 
Frogra tn for the An^iysis of Set- 
ehce Kesources: f^ersonnel Fund- 
ing. Impacts, and GutputsJ^riSr 
reprint 80-19) has guideiines for 
submitting P^^op^sals. Contact 
the bivision of Science Resources 
Studies, riationai Science Foun- 
dation, Washington, D.C. 20550. 
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l.istc'J l)cr()w circ c.ontiriuiiKi 
IcMow'shi j) iiricl postcloctorcil pr o- 
ijnuiis, tilohci with iicw prc)grar7is 
c.stcil)!islicU in ry 1983. More 
t1( tivitii's ihci^ he iiciclccl in h'Y 
1984; they will Ix.: pioiiiptiy aii- 
iKninc cd ill the V\'{TcYc\lKc0slc.r, 
tlu* ^i^S^" UnUvUVi iwlcl else where. 

GRADUATE FELLOWSHIPS 

i fiis prc)c|r<ini pronioles Ihc 
Uitiiie stri-ncjlli of tlie Piation's sci- 
entific cinci teclinOloyiciil base by 
pr(niclinc{ recognition and sup|>ort 
lor ticivtinceci study to Outstand- 
ing cjrcidiuite studenLs in all fields 
ol sc ieiici! arul enc^ineering. Tel- 
lows are selecited In a hr.Uidrial 
colli [)etitieh c^h the l^asis of ac- 
tUcJl ahcl f)c)tehtltil achievcmerits 
ill theii c hc)seh disciplines. They 
lilciy pUrSue their studies at any 
aplMopriate United States of for- 
eicyi lilstituti(:)n of h lecher leafnlng. 
A|)proxiinately 545 new awards 
will he rnade this year; each cjlvcs 
up t() three years of support for 
iull-tinie qraduate study. 



to t>e eliqi[)k^ for tills nation- 
wide incTit coinpetltloh, cahdl- 
dtiic\s mu.st be citiz.chs c^r tia- 
lionals of the United States and 
at or near the l^ecilnnirig of their 
qraduate study. 

ISeqi tinilic] vvitM Vy 1 984 awards, 
the stipend for each fellow is 



$8,100 for a 1 2-rnc)hth tehiire, 
proratecJ for lesser perlc:)ds; in 
lleii of tuition aiicl Tecs an ati- 
hual cc:)st-bf-cducatibh allbwatice 
c)r $4,900 is made available to 
the awardcc's institution [or each 
year c:)f tefiure. 

Dc<idUnes 



I fie cieaciiine for applying is Pio- 
veniber 23, 1983. PiSF will nc^tify 
all a[)plicants as to tlic butcdiiie 
of tlieir applioitibns in niid-March 
1 984. 




sriERTiriCAnD 

ENQiriEERINQ 

PERSOnnELATHD 

EDUCATION 



f or More information 

A detailed [^rociram description 
and guidelines for applications 
are in tlie brociiurc Graduate 
rcUourshipyi AnnouuceJiieut (HsP 
83-64): Order it from tfic Tcllow- 
ship Office; Piatlonai Research 
eouncll, 2iOi Constittition Ave- 
nue. ri.W.. Washington. D.C. 20418. 



MindmlTGRADbATE 

FEbbewsHiPS 

This prbgram was established 
ill fiscal year 1978 to give fel- 
lowship siippbrt to hienibcrs c)f 
ethnic nllhbrity groups whose 
abilities traditionally have been 
untapped in the advanced levels 
of the nation's science talent 
pool. Under this program, sup- 
port goes to outstanding minor- 
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jl\ qrcUtiuUc sUuiciits for stucly 
oi uorK KiWcHci iiinstcr s or cloc 
{ou\\ cJqiiccs 111 scicticc! and cn^i- 
ncv\ \iu\. l-acii award provides up 
to Ifiree years of support for liil!- 
linie ciraduate study. It is antlcL- 
piUcd tiiat cjpproxiniately 55 
new lellowsiiips >vill be awarded 
this year. 

C.onipelilit)!! Iri tliis [mxjrdnl is 
opeii to t il I/ens or iiatlohal? of 
die United States wMd arc Ariier- 
iccui indiari, [Slack, t-:sKinio or 
Aleiiliaii, Pacific Islander, or Mis- 
panic, atui who are at of near llie 
l)etiihiiinti of theit graduate stady. 
Sta.tinU in rv 1 984, the stipend 
U >\ each fellow is $8,100 for a 
12 month tenure, prorated for 
lesser periods. In lien of tuition 
arid lees, an annual cost-of-edu 
ccUiori allowance of $4,900 is 
iiiade available to tlie awardce s 
iristitution: 

rhe deadline for applying is 
ribvernber 23, 1983. PiSF will nb- 
tily all applicants as to tfie biit- 
cc^rne of their appliaitior-s in mid- 
March 1984; 

Fc)t Nurc inf^maiion 

A detailed progr ajn description 
arid guidelines for applicants are 
in the t^roc huie Minoriiij Gradu- 
Atc rrAtowships Am^ouncemcnt 
(HSr 83-65). Order it from the 
rellowshrp Office, Piational Re- 
searcli CourKri, 2101 Constitu- 
tion Avenue, ^.W., Washihgtbn, 
b:e 20418. 



riATO 
POSTDOCTORAL 
FELLOWSHIPS IPi SCIEMCE 

Jo proniote tile progress of sci- 
ence and to aid a closer collabora- 
tion among the scientists of var- 
ious nations; the Piorth Atlantic 
Treaty brganization sponsors a 
progra?7i of [SATO Postdoctoral 
rellowsliips: At tlie request of the 
Department of State, the rbunda- 
tion adminlsteis this program for 
iSATO. Approximately 50 awards 
wiii be made In fiscal year 1984 
to outstanding individuals whb 
liave received, or will sbbh re- 
ceive, doctoral degrees iri scierice 
or engineering (or the equivalent 
oi those degrees iri research train- 
ing and experience). 

IiUgUyiUtiji 

Avvards are made to ti.S; citi- 
zens for full-time postdoctoral 
study in countries that are mem- 
bers of riATb (other than the 
United States) or in other coun- 
tries chat cooperate Vvith MATO. 
This program is designed pri- 
mariiy for applicants who have 
received their doctorate withiii 
the past 5 years. The stipend Ibr 
a riAtd Postdoctoral rellbw is 
$1,500 per month; tenures geh- 
eraliy range from 9 tb 12 rhbriths. 
formally, a rellbw is also pro- 
vided with sbme dependency al- 
lowances accbrdirig tb his/her 
status as bf the aw-ard date, and 
aid in defraying the costs of 
travel. 

Deadlines 

Applications are cue at the 
rbdhdation by Piovemt^er 8, j 9d3. 



f-'ellowship awards are expected 
to be announced in late Tebruary 
1984: 

For More Information 

A detailed program description 
and guidelines for applications 
are ih the brochure nATO Post- 
docloral rellowships in Science 
(PiSr 83-63). Contact the Pel low- 
ship Section, Office of Scientific 
and Engineering Personnel and 
Education, PiSE, Washington, E).G. 
20550. 

TRAVEb SRAMTS EQR 
MAT© INSTITUTES 

TIk- EbUridatrdh awards travel 
graiits, normally covering the 
round-trip economy air fare in- 
volved, tb enable young U:5. sci- 
entists to attend certain PiATO 
Advanced Study Institutes abroad. 
These meetings are usually held 
during the summer and normaUy 
last two to three weeks: 

nigibilily 

U.S. citizens who arc graduate 
science students or have received 
a Ph.D. within the past five years 
and been accepted at a rSATb 
Advanced Study Institute niay be 
hdminated by the director of the 
institute. Therefore, individuals 
should make their iriterest in a 
riATO Travel Grant ki^own to the 
director o*^ the institute to which 
they have been admitted. Lists 
of institutes are available irbrri 
the Eoundation In early March, 
at which time inFormatibn ab)but ^5 
appM^ lion procedures will be 
made available. 
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inVrsT:uAT0R AWARDS 

) he /^lilioiKil Science rcHiiuUl- 
MuM oKeis c:cH)peri:UiVe feseaf":h 
sUppDj! lor Ihe riatibn's niost 
biilst.ilKliMci ciiicl prc);iiisincjyouric] 
s( ieiic A' ancl erUptieeriMy faculty. 
Avvarcis are to liel[> uriiversitics 
rc's[)oncl to the Uettiarul for highly 
(liialllK^cl scientific and cnyiri»:er- 
infi p(*!Si)nnel lor acadeniic and 
iruUish ial rcsearc h; Hic rnininiurn 
award is '^2r>xk)(X and an addi- 
tional $37:5()() Is available from 
nsi on a dnllar-ior-dc^llar match- 
iiifi basis uilli C()ntrihnti(*. :s from 
inciustiial sotiices: Trie avv^eirdce's 
institntion is responsible for the 
ttiil ac tuleiiiic-year salary, the 
ionncitition expec ts to make 200 
()( tliese aw tire is in fiscal year 

f'lUfiibUUij 

t l.S. iristitutiorls (p antirUj doc- 
tohites ill fields su[)pc)rted by the 
I'oUrulation art: invited to noriil- 
n.Ue outstariditici facirlty meni- 
iK-rs who are in tfie early stacjcs 
of tlieir c areers; Pioniinecs must 
havi rcct'ivccl tiitii cioctoratcs 
.liter Scptcmoer I, 1976, and 
must fiolci ItjII-tiinc, regular ap- 
pointment in tenure track or ten- 
ure [)osltioiis when nominated. 
Cjiaduate and postdoctoral stu- 
dents iviio liave accepted appoir.l- 
"^iients to sucli positions may also 
be nominated. Citizens or riation- 
iils oi the Linited States and pcr- 
m<uient r esidents are eligible to 
receive these awards. 

Tliose nominated hiay do re- 
secirc fi in any branch of the hiath- 
emaiiciiil. physiail ancJ biological 



sc ii iices .liid ehgiiieeriiig,_ hjii- 
[)liasis will be c;in tliose fields 
wiiei • there are siibstaritial heeds 
for lac iilly clevelc>priicrit. 



DcadUrVc 

The a[)ptk:ation deacllinc for fis- 
cal year<3B^4 awcircis was July L 
1985. riext year's cjeadlinc will 
be announced in the PiST fSul- 
IcUn. 

For More informutiou 

Kequest tlic program an- 
nouriccment iSSF 83-35. Contact 
the Presidential Young Investi- 
gator Awards, iSSF, Wasiiing^on, 

b:C; 20550: (2G2) 357-753^j. 



MATERIALS 

B EVELOFHEraX CDR _ 
PREGOLLEQE SCLEHCE 
AFiD MATHEMATICS 

This ' V' addresses tiic 
rieeij c' ^ liU?^ :^i:cher capahil- 
Itles I 1 Chi. critical areas of riiath- 
eniatlcs and science as;:* to im- 
prove the inHt:ructiori of students. 
Prc)jccts for teachers and instruc- 
tion at all prccollege levels, from 
kiriclcrgar'ten througli the twelfth 
grade, will be su[)ported tlirougfi 
naitionwide competition in these 
areas: 

Mocieis iinci ck'niohstratibns of 
programs for cbntinuirig teacher 
eciucatic^ri. I 

DciH:lopnieht ojmaterials^ 
su* h as teaching aids, corriputc!r 
prbgrarns, software and systchis. 
and televisibri bas$d^itiate^^^^ — 
tb ihiprbve science and rliathc- 
niatics teaching. 



AhiVijsis ()f the pfecollege sci- 
eiice and hiathehlatics edlica- 
tiorial systehi. 

lytss^'tuinution of idea.s and 
niaterials to sustain high-qual- 
ity prccollege science teaching. 

Apptied reseat ru to show hc3w 
the teaching and learning of pre- 
colli!ge science and mathematics 
can be more efTcctrve: 

To be considered for iSsP sup- 
[>ort. projects must deal witli is- 
sues of national ratfier than local 
importance and should contrib- 
ute tc> a continuing supply of U.S. 
scientific and tecliriical personnel. 
Tlie results or products rfiust 
general enough to be of use be- 
yond tlie inihiediate Ibaile vvtiere 
tl^y weTc developed. 

KUfiU)Ullij 

Althb: igh col Ic^c^s iihd liniversi- 
tic:s are expected tb subrHit rhost 
picipc)i.als, those froni other in- 
stilUtioiis with aii education riiis- 
siorl will also be considcrecl. (See 
Oranls for Scientiflc and Enfiinecr- 
im Hesearch, nSF 83-57. 'Wfio 
May StJbniit" section.) 

Flilglblc discipn.^es arc llrn- 
ited to rTiathernatics; engineering, 
the natural sciences (inclciding 
biology; chemistry; atmospheric, 
earth, and ocean sciences; phys- 
ics; and astronomy) and com- 
puter science. 



beadime^ 

Submit proposals atany time. 

For More Information 

A detailed prograni description 
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is j!t tiu'Trux luitc l^futctuits [)rri'l- 

<ir}(/ ^Kuiu'miitu . trisr H3-f)). It 
nu:st Ik* tist-ii in c onjunctiDM with 
risi' ih.ifits foi Si irntifk' cind ijuii- 
nrrrinii iicsi\u( h (PiSK 83-57). 
t^^Kli'i both fM)m rorms and Piih- 
ik .ilioiis [S.itioncil Science ToiMV 
cicai(-n: Wdshincilon, DC. 20550. 

nbhbRS wdRKSfidPS 

rOR PRECOLLEQE 
Vjr TEACHERS Of SCIErieE 
^ AMD MATHEMATieS 

i:\cejli-nt tcciehcrs arc at the 
con* of (^ooci education at any 
k\.irl, but in ()recc)llec]e hiatlic- 
riititics and science they arc iri 
short sup[)ly. There is ah urgent 
hi:ed lO attract hicjlily talented 
nu'h and vvorlich to rnalhehlat- 
ic s and science teacher careers, 
clevelc\) teacher capabilities in 
these critical areas, and keep 
ciocni instriictc^rs in thf" '=ch/>ol 
systerns. This nicims devising 
inc entives, such as qreatcr pub- 
lic rec()ynitlcjn tif tlu: profession, 
and puttinci iiew emphasis on the 
iinporlant contributions teachers 
niaUi^ to the. iSation: 

I'he i)aslc yoal ofthis program 
is to motivate and increase the 
capabilities of precojiege mathe- 
matics and science teachers and 
1lierc!>y improve their instruction 
ol students. Projects will be con- 
sidered f or teachers of all precdl- 
lege levels, from Kiridergartch 
through grade twelve. 



Fnyjvvi Ai iiviiics 

f'r()jects to be supported arc 



Ifiosi! cjeveio[)ed witli tiie coop- 
eraiion ol ap[)ropriate Individ- 
uals and groups; iliey should em- 
phasize the loildvvihg activities: 

Idcmtififhui and sclecUng sci- 
ence and mathematics teachers 
ot proven high-quality perforhv 
.ince and a.ssuring their recbgni- 
lion and prestige with certitl- 
cates of honor and appropriate 
[publicity. 

KsUU)Ushin(l iv()tkshops witli 
specialized training, practical ex- 
perience, and leadership traihing 
in Important areas of science, 
hiatherllatics, and technology'. 

lyriH'Vopimi vvorKshop mate- 
rials. 

liKtcndiivg the imfyact ofwoi-k- 
shop tycneiits wheri participants 
take new tnaterials and informa- 
tion ba( k to their colleagues. 

thwiuq trorkshop participants 
fointii) icicntlfii and document 
ctirrcnt trends and probicriis in 
science education. 

Worksliops may vary in length 
according to the type of activity 
and the nature of participants. 
They could tal\e place during tlic 
academic year, in the siniimer, 
or both. 



Altiiotigh colleges and univer- 
sities are expected to subiiut 
most proposals, those from other 
institutions with an educatidh 
mission will also be considered. 
{See Grants for Scientific and 
KiKilncering Hcsearcfi riSh*83'57, 
"Who May Submit" section.) 

Eligible disciplines are limited 



to liiathematlcs, e, gihcerihg, the 
natural sciences (ihcliiditig biol- 
ogy; chemistry; atmospheric, 
eartli, and ocean sciences; phys- 
ics; and aistrdnbriiy) and cdni- 
puter science. 



DeaciUncs 

Submit proposals at any time. 



ror Hore information 

A detailed program description 
is 111 the brochure /7onors Work- 
shops for FrecoUege Teachers of 
Science and l^laihematics (PiSr 
33-44): It must be used in con- 
junction with iSsr Grants for Sci- 
entific and finguxeering Research 
(nsr 83-57). Order both from 
Porms and Publications, Matibrial 
Science Poundation, Washing- 
ton, b.C. 20550. 



PbSTbdCTORAL 

RESEARCH 
PELLOWSFIIPS IIS 
MATHEMATICS 

(See chapter \ ^ 



DOCTeRAb ^ 

DISSERTATIOM 

RESEARCH IMPraSVEMEHT 
SRAMTS 

(See chapter 7.) 



POSTUDCTORAL 
rELbQWSillPSin 
PLAPIT BIOLOGY 

(See cliapter 3.) 
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nocroRAL 

DISSERTATIOn 

RESEARCH 
IMPROVEMENT 



I In- r()Ui1(l.iti()M ,iui'r*.)s cirtititb 
l() llu- s( icnliik: c]tuility 

()l ()()(l()r,il '.lisscrtJlio!! n scciich; 
Au.iids <i>i' tiuulc in pillow clOc- 
USui\ c JiUlkliilC'S c)p[K'.rUniitic-S loi 
(jii-.Ui i ( >i\iti\ ily in tlic nntlicriiu] 
.iiul ,in«!lysis n\ ci«itci tlmn wotild 
othc iuist- he ()nssiiilc. QrcUits 
jio inU'ticjcd to ({)\cr rcscdicli- 
ti'KUc(i ( Apt-nscs. riu-sc inc lucir 
C'\(H (is( s ior tK'l(j cquip'iicnt 
,n!(t supplii's <uui for tidvcl to 
,jiui tioni icsiMrcii sites. I* 
,uv«ncis «m' fellowships 1 
n{) sti[>ejuj is incluclecl. SUp[){>it 
is pi(nitii:cl tor exei^clay per- 
son. il expenses ot llie cloctonil 
stuciejit. H{)wevi'i, the student 
tn.n (onc ui ri-nlly ri cei\ e suc h 
su()()ori honi (^Uu'r sources. 

i )issert«jt ion propos.ils e 
judc^ecl on the h.isis ot scientific 
conti-nl, ini|)ortcUice, iihd oriqi- 
u.!lit\. In .iflditioii, tlie doc:t()ml 
( ,in(ii(i<ite must sliow that the 
uu.iici will in t.K:t ini[:lrove the 
{iii.ilil\ ol tlie rese;uch. 

[)lsserl.riion iiii[)i ov etiieiU 
uw.jids «He ;niiilcil)le onl\ in cer- 
tuii) disc i[>lihes. I llese include the 
so( iui .Itid hrliuvlorcil sciences 
.nid (eitcuii ot the l^iol()c\iciil; 
e.utli. ,Unlos[)hc ric. iuici ocean 
sciehc es. Ho dissctl.Uion improve- 
hlent awards are tnade in the 



I1ialhenl.i"> a! and physical sci- 
ences, enc\jMi uix, cellular and 
nioleciilar IV or pli\ ioloci\': 

nigiUilitij/Tof More 
Informcilion 

[lach division that administer- 
these qraiits treats applicatiotis 
in a diffcreiit way. Doctoral stu- 
dents who wisfi to apply for a 
dissertation improvement grant 
sfiould write directly to the appro- 
[iriate research divisionis); 



RESEARGH OPPQRTUrilTY 
AWARDS raR SMALL- 
eOLLEGE FACULTY 

riie rcniildation provides op- 
t)ortUliities for iiiemt:>ers of small- 
college science and engineering 
faculties to participate in research 
uncler the aegis of fSsP investi- 
(iatc)rs at large institutions. 

[■'acuity mcmt)crs at the small- 
er colleges make their own ar- 
rangements with investigators at 
the larger tjniverskics ov labora- 
tories wlio iiave been awarded, 
or arc currently applying f*^^ 
a Tounciation research proj*. 
{\rant drantccs wlio wish tt) erh- 
[)loy small-college f^.culty under 
tlu se arrangements should in- 
clude their rec^uirements in the 
proposal budget. In tfic case of 
ongc:)ing grants, grantees should 
inform the appropriate prograiii 
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OTHER 
ACTIVITIES 
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>ii{i.tt()i <\{ [\h' .>citi()?i<il Sciriur 
! 1 )urul«iti(>ii arid asK lot iu*cc\ss.ii> 
t iiciiiiii's iii j)i<>jl'< t l)iickjc;t «ill()Ct1- 
lioiisoi \\ ii'(jiiiir(l suppkMiU'nUil 

Ail i'ivliv uoiKhUi oil U 
ii si iif 11 \\iAni brconics <l Icni- 
[)()Mi\ i inj)l()\i*c of tlu: c|rniitct: in- 
stitUtidfi <it wliicli tiK: [Killcipal iii- 
\fsti(\at<)l fiolcls an «i|)fM)intmciit: 
I Hi' k-M(i(h of tlir i-ni; loymcnt: 
\\\r slipt 11(1, otlK! .riaiK|c:- 
Itu ills uitll frs[U-( t tc ciTiploy- 
iiirlU l)i (oinv ni.UtcMS ol iiuji- 
\i(lUal lUHiotiation (n-twcc-n tlif 
ai I \\ inq s( icMtist itoiu the* sniaNct 
iiistitulion ,nul the host iiistitu- 
lion, 

Altlvnifili no scpai.iU' [)r(xjrain 
rxists toi this <iU it\. ii lias al- 
Ua\ 'h c"m pos^ f ouncla- 

tioi; u«'ntrv:s s!iiaU- 
( < t<i( tilt\ search 

<;iatils; I liis l\i?ui ^ ipatlon 

is oi^ ri a routine- Uatiirc o( rc- 
stN ( ji ac tlvit\ at tho iarnt'r ''i' 
siitutions. Suc h ananttcnicriLs arc 
i*rKo'iiaqt*(i uithin the franicwolK 
mI tin- I ouiuiation s : iocjrtirh to 
siippt)rt sc k iitilic icsciarc h proj- 
r< t-* i.civh ( <isr IS juclqi'd oil its 
own I i'sr.jT ( 1 1 auM its. 



Jot /'^/orc 'nfoi m «j/K)n 

( ontac t ap. priatc : /uii- 
(jation pioM^aiii < 
Krs< at(h 'n I 'rulc-Kiracluatr Ins.i- 
tutions CcnniiiicUoi, PiSf, ^Va^ .- 
n,c . <2()2) 357 



iNFORMATlblS rOR 
SMALL BUSINESSES 

iSsf procjranis a»c of interest 
nicuniy to tliosc small business 
concerns wttii slronq capcibi'itics 
in scientific or cnnincciiny re- 
search or !m science-based iiino- 
vative technology. Competition 
(o! awards from PiSF it- intense, 
.Mid (^nly higfi quality rescarcfi 
proposals ar e supported. 

Most riSr iUiids are obligeUecl 
tlirougli grants to siif^port un- 
solicited r'.:searc[i proposals 
judged sciejitifically nicritoricnis 
in [)eer review. Piote that these 
are grants, not procurenicilts. 
Small firhis hiay slibhiit pfo[H>s- 
als under hiost of the progrnms 
identified ill this QUidc. 

Although tliasc [Mc:>grai. '-^inb' 
fiiiui resi citch in ac>iden' ititu- 
tioris\ pioposals fron com- 
hicMcial sector' iiicludii wi.: 
sc^arc.1 firiiis, are also sa -pot t^.xi. 

Most PiSr researcfi awarcls 
t() small businesses are niacie 
throiigh the Small Business hi 
novation f^escarcli (SBlK) Pro- 
gian., described cl.sewiiere in tills 
put3licatiori: sf^iK is ccMiducted 
pursuan: to :[ie Small Business 
intMH'ation Development Act of 
1982, P.L. 97-2 H). <^jrant prof^c^s- 
ais tiruk ' th!^ prt:gram arc *^^^!ic - 
itecj by formal SBIK prog!<nii 
soii( it<iti(Mi issued annually. 

Compared to ,h(3se al nu^*^! 
f ederal departments and ager* 
vies, prf/»curc:nieiit or cotitia( t 
of^^ortuniti s at PiSf' c; c 



limited: Xiic rouridation does not 
maintain bidders lists as such; 
corTipetitivc procurement oppor- 
tunities are geneially publicized in 
tlie Commrrce. BusiiU'ss Dailu 
The greatest opportunities fc»r 
small companies are in the sub- 
contracting activities of the riSF* 
prime contractors that dperak 
major astronomic or atmos;: ieric 
research Facilities, these rac!litir> 
arc identified elsewhere in this 
Guide. 

n 5 f- [ 1 a s two o f f i c c s w h c) s e 
riiajor fiUictibiis are to provide 
ihk)rriiatidh and serve as referi<U 
p(3 lilts for srflall Inisitiesses tliat 
are interested in tfie rouridation s 
rescarcfi or proc urcment oppor- 
tuiiities. Piote that tliese off; es 
do not administi ! any individual 
grant, contract r [>r()ctircrTient 
[iiogiariKs; 

The Offir r of ,S//?a// /5(/s<mcs'. 
Hrsrdn h and O'vclopfwnt oUnrs 
U ear c h anci tecliriM'' -f iv-lxised 
sis )ll n?r^ > iiik)niiatlo< <\ guid- 
ance oM HSF progianis. 

The OffVcc (>f SnuUl a/u) 
/;rsadn<JMfa.qf'(' lyusincs . l UUZci- 
tloii akso pro\. les ihfcHhiation 
arid guidance to small, h.inority 
and woriieri owned C()rnpaiiies 
seeking pro( urenleiit c , por tuni- 
ties to provide hS? witli goc^ds 
or seKices. 

1 lie address for botfi these of 
fic(*s is Koom 51 I -A. fSr^iional 
Sc iehce rouMdation; Washinq- 
ton, I^.C. 20550; Tcleplione: 
(202) 3^07-7464: 
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